FOUNDRY TRADE JOURNAL 


WITH WHICH IS INCORPORATED 


THE iRON AND STEEL TRADES JOURNAL, 


VoL. 24. 


Thursday, November 24th, 1921. 


No. 275. 


PUBLISHED WEEKLY. 


Subscription Terms: 15s, per annum. 
Foreign and Colonial, 17s. 6d, per annum. 
All Subscriptions are payable in advance. 


All communications to be addressed to the Editor, or 
to the Publisher, as the case may be, of 


The Foundry Trade Journal, 

BESSEMER HOUSE, 5, DUKE STREET, ADELPHI 

LONDON, W.C.2. 

Contents. 
PAGE 
Notes and Comments . -- 413 
The Internal Corrosion of Cast-Iron Water Mains |. 414 
Some Notes on Pattern Plates ‘ ; -- 416 
The British Cast-Iron Research Association 
Chromium Steels and Irons .. bd -. 418 
Book Reviews .. 420 
Combined Iron and Steel -- 4 
Institution of British Foundrymen .. é“ -- 4% 
British and Belgian Metallurgical Practice a .. 426 
British v. Continental Brass .. 


Iron and Steel Works Practice .. . 427 
The “ Aurora” Oil Fuel Burners in the ‘Foundry | — | 


Bra 28 
The "Munich Foundry Exhibition |: 429 
Tenders for the Trade Ship .. 431 
Iron and Steel Markets .. ‘5 433 
Company News .. 434 
Patent Specifications Accepted 434 
Gazette .. 434 


THE FOUNDRY TRADE JOURNAL {[s THE OFFICIAL 
ORGAN OF THE 

INSTITUTION OF BRITISH FOUNDRYMEN AND THE 

WELSH ENGINEERS’ AND FOUNDERS’ ASSOCIATION. 


Institution of British Foundrymen. 


PRESIDENT, 1921-1922: Mr. Oliver Stubbs, 
M.I.Mech.E., Openshaw, Manchester. 
LIST OF SECRETARIES— 
General Secretary: W. G. Hollinworth, Bessemer 
House, Adelphi, Strand, London, W.C.2. 
Manchester: J. Hogg, 365, Manchester Road, 


. Holberry, 22, Salisbury Road, 


West Bromwich. 

Sheffield and District: W. A. Macdonald, 62, Banner- 
dale Road, Sheffield. 

Scottish: W. H. Soune, 16, Grantley Gardens, Shaw- 
lands, Glasgo 


Newcastle-on-Tyne: H. A. J. Rang, 2, St. Nicholas 
Buildings, Newcastle-on-Tyne. 
East H. Bunting, 17, Marcus Street, 


Midlands: 
Derby. 
Coventry: F. H. N. Lane, 46, Holyhead Road. 


Welsh Engineers’ and Founders’ Association. 
Secretary: E. J. Griffiths, 20, Fisher Street, Cardiff. 


NOTES AND COMMENTS. 


Ferro-Chromium and Stainless Iron. 


The attention of foundrymen is called to Dr. 
Aitchison’s article on Chromium Steels and Iron 
on page 418, especially as many details of stainless 
iron are given. Many Sheffield metallurgists are 
of opinion that the manufacture of this material 
will assume such proportions that its importance 
to the Sheffield trades will be greater than that 
occupied by high-speed steel. This assumption is 
based on the fact that from stainless iron intri- 
cate drop forgings can easily be made. Broadly 
speaking, every drop forging made means one cast- 
ing less to be teemed. 

The question naturally arises as to the possi- 
bility of the foundry to meet such competition. 


Of course, there exists the 15 per cent. silicon alloy, 
which is also rustless, and its economic and 
scientific development might do much to form a 
basis for competition. 

\Untortunately, it is impossible to cast) chro-+ 
mium stainless iron, but we would suggest that it 
may be possible to cast a similar alloy with, say, 
3.0 per cent. of carbon, and then reduce the carbon 
on the surtace by annealing with oxidising element 
as in the malleablising of white iron castings. The 
economic conditions of such a process appear, on 
the surface, to be favourable, as it permits of the 
use of the cheapest grades of ferro-chrome, which 
means the saving of many pounds per ton, easily 
sufficient to pay for the annealing process. Then 
the melting costs in the cupola or oven or rever- 
beratory furnace are negligible compared with elec- 
tric or crucible furnace. 

It should be realised that the above is merely 
based on theory, and as far as we are aware no ex- 
periments have been made from which conclusions 
can be drawn. Obviously cupola-melted material 
would be less pure, and no data is yet available as 
to the effect of impurities on the stainless proper- 
ties of 12 per cent. chromium steel or iron, except 
carbon which has been proved to be detrimental. 

Briefly, the experiment which we suggest might 
usefully be made by foundrymen, is to mix carbon 
tool-steel scrap with low-grade ferro-chromium in 
the proportion of 5 to 1 in the cupola. Should it 
be desired to lower the average melting point of 
the charge, white iron could be made to replace 
some of the tool-steel scrap. Should nickel be 
deemed to be necessary, it can be added with the 
charge as metallic nickel or ferro-nickel. Alter- 
natively nickel-chrome steel scrap can be used in 
place of tool-steel scrap. The mixture should pro- 
duce an alloy containing 12 per cent. chromium 
and 3.5 per cent. carbon. The point to be ascer- 
tained is whether such a material would run suffi- 
ciently well for the production of intricate castings. 
Whilst some difficulties may be experienced, we do 
not think that they are insuperable. After clean- 
ing, the castings would have to be annealed in a 
manner similar to that employed for malleables. 

As low-carbon ferro-chrome, known commercially 
as carbon-free ferro-chrome, is essential for the 
manufacture of stainless iron and steel, we sug- 
gest the malleable iron manufacturer would do 
well to consider the casting of low-grade ferro- 
chrome into thin plates by means of the cupola, 
and converting the product into low-carbon 
material by annealing with iron ore. The pneu- 
matic process (Bessemer) for the accomplishment of 
this change has already been covered by patents. 
The proposition is an interesting one as between 
the cheapest ferro-chrome and the dearest there is 
a margin of more than £200 per ton. Obviously, 
the former forms a relatively cheap base on which 
to experiment. It should be borne in mind, how- 
ever, that high-carbon (low-grade) ferro-chrome is 
usually fairly high in sulphur, often 0.15 per cent., 
and this may, in itself, be sufficient to scrap either 
of the processes outlined, unless the electric are 
furnace is utilised. In spite of this, we still 
believe there is a large and remunerative field for 
experiments, as the articles which could usefully be 
made of a cheap, stainless material are numberless. 


A Correction.—In our issue of October 27 we omitted 
to credit “ The Foundry ” as being the source of the 
article entitled “ A Cupola Tapping Device.” 


Cleveland Technical Institute. —This newly-formed 
Institute is issuing a Bulletin giving abstracts of the 
most important scientific articles published during the 
month. It is edited by the Director and Secretary, 
Mr. Edward L. iio (Corporation Road, Middles- 


brough), and the first issue contains abstracts from 
English, American, Colonial, Belgian, French, Ger- 
man, and Spanish periodicals. 
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The Internal Corrosion of Cast Iron 
Water Mains.* 


By W. Ransom, A.M. Inst.C.E., City Surveyor, 
Worcester. 


Waterworks are continually receiving 
complaints of inadequate water supply, which upon 
investigation are found to be caused by the internal 
corrosion of the water mains restricting an other- 
wise good supply of water. It is possible to find 
some relief by the employment of scrapers and 
other mechanical devices, but too often the onl 
remedy is to take up the old mains and relay with 
mains of a larger diameter. 

The oxidation or the rusting of iron is something 
more than the combination of iron and oxygen. 
The presence of carbonic acid accelerates the 
chemical action. Water which coutains free CO, 
will have a very decided corrosive effect on cast- 
iron mains, Unfortunately, the rust which is 
formed does not act as a protective coat, for the 
rust is hygroscopic, and allows fresh water to come 
into contact with the iron to continue the process 
of oxidation. 

The chemical action produces a certain amount 
of heat which still further increases the process of 
oxidation, 

There are several forms in which rust appears in 
water mains, and they have been classified as 
follows : — 

(1) Coarse blotches or blisters which increase by 
the addition of concentric layers. In large mains 
the incrustation may form a layer 1} in. in thick- 
ness. If the rust be scraped off the process of 
incrustation will continue on the new surface. 

(2) A rusty mud with a yellow tinge which is 
deposited in the mains and is of a slimy nature. 

(3) A graphite change in the metal of the mains, 
causing it to assume a spongy nature, and is pro- 
duced by the action of weak acids upon certain 
materials. This action can take place in spite of 
a protective coat, and the only safeguard is to have 
water mains of a good quality. 

The acid theory of corrosion is based upon the 
fact that a weak solution of carbonic acid is strong 
enough to convert a portion of the iron into a 
ferrous salt (Fe CO,) in a very unstable condition. 
At the same time hydrogen is evolved, which im- 
parts a very bad flavour to the water. 

The ferrous salt is acted upon by the water and 
free oxygen, and liberates the CO, to continue 
the work of corrosion indefinitely. It will thus be 
seen how important it is to limit the free CO, in 
public water supplies, and also, where it is present, 
to avoid emptying the main as much as possible 
so as to prevent the presence of oxygen to continue 
the work of corrosion, 

The electrolytic theory is the latest one to 
explain the corrosion of iron, and is based upon 
the formation of an “ electrical current being set 
up due to difference in potential between the iron 
ions passing outward into solution and _ the 
hydrogen ions from the electrolytic pure water 
towards the iron.” The action is a very complex 
one, and in recent years many experimenters have 
been at work upon the subject. 

In some waters not only does the ordinary corro- 
sion of the mains proceed at a rapid rate but the 
water is badly discoloured, and upon distribution 
a brown deposit takes place. This is due to the 
presence of a large amount of ©O,. The acid solu- 
tion produces ferrous carbonate or bicarbonate and 
liberates hydrogen, as already explained. The 
ferrous carbonate when it absorbs oxygen from 
the water or the air oxidises into a brown hydrate 
and CO, is liberated. Ferrous carbonate will not 
dissolve in water, and the main would very quickly 
become entirely choked were it not that in the 
presence of water containing CO, the ferrous car- 
bonate will dissolve, and by absorption of more CO, 
is converted into a soluble carbonate, which is 
passed on to the consumer instead of being 
deposited in the mains. This soluble bicarbonate 
by the absorption of oxygen will be precipitated 
into a brown hydrate. If this be done in the main 
a turbid condition is imparted to the water, and 
upon being drawn off the water will gradually 
clear, leaving the brown deposit. 

If the oxygen is not absorbed in the main the 
water is drawn off clear, and the oxygen is 


*A4 Paper read to-day at the Public Works, Roads and 
Transport Congress ( 1921). 


absorbed from the atmosphere and gradually 
becomes turbid until the brown hydrate is 
precipitated. 

The remedy for this state of things is to effect 
the removal of the CO, from the water rather than 
in the treatment of the water mains. 

Cast iron resists corrosion better than wrought 
iron or steel, and this superior resisting property 
is due to the hard skin formed on the outer surface 
of the cast iron during the process of casting. 

The nodules of rust which are formed inside the 
main consist of the iron dissolved out from the 
pipe, and appear in the form of a soft mass with 
a black central core. 

These nodules increase and check the rate of 
corrosion, until there comes a point when the 
incrustation appears to be able to offer a sufficient 
protection to further corrosion. When scraping is 
resorted to a new surface is exposed, and the pro- 
cess of corrosion is again brought into operation. 

Another form in which rust appears in cast-iron 
pipes when exposed to electrolytic action is that 
of black nodules composed of iron, iron oxide, 
carbon and silica. The change is effected in the 
iron without much apparent increase of the thick- 
ness, but ultimately the quality of the iron 
deteriorates. 

There are two chief methods for the protection 
of cast iron from rusting, viz., coating with an 
oxide film or coating with paint or varnish. 

An oxide film can be imparted to cast iron by 
passing superheated steam over the hot iron. The 
water vapour is decomposed, and the oxygen com- 
bines with the iron to form a protective film. This 
process is known as the Bower-Barff method, from 
the names of the two manufacturers who most 
successfully applied it. 1f the film becomes broken 
oxidation will be at once set up. 

Bituminous ‘varnishes are the most common 
means adopted for the protection of cast iron. 
They consist of various mixtures of coal tar, pitch, 
etc. Dr, Angus Smith’s method consists of first 
cleaning the iron and then heating to 370 deg. C. 
The pipes are then dipped for 15 to 20 minutes 
into the special mixture at a temperature of about 
150 to 205 deg. 

Tar and bituminous coatings are free from 
oxygen, and therefore there is no tendency for rust 
to form as long as the coat remains intact. Every 
care should therefore be taken during the transit 
and unloading of the pipes to prevent damage to 
the protective coating. 

A wash of Portland cement affords a measure 
of protection against corrosion. 

Some waters naturally contain lime, which, com- 
bining with CO,, becomes deposited on the surface 
of the pipes and forms a thin, hard, protective 
coat of calcium carbonate. 

Beyond the ordinary corrosion of mains a floccu- 
lent black slimy matter is deposited by water con- 
taining iron in solution. If such waters are 
slightly acid by reason of vegetable matter such as 
peat, an organism known as crenothrix is able to 
develop. The germs attach themselves to the inner 
surface of the mains and live on the carbon com- 
pounds which are found in a soluble organic com- 
pound of iron, and iron oxide is deposited during 
growth. The germs first appear as minute specks 
of jelly and develop into long threads. The 
remedy is to remove the vegetable matter by filtra- 
tion and the iron by means of aération. 

In recent months a new form of cast-iron pipe 
known as the Delavand Spun pipe has been intro- 
duced. The metal is cast by centrifugal action, 
and the resulting spun pipe is uniform in thick- 
ness, solid in structure, of high tensile strength, 
and free from blow and sand holes. It is claimed 
that the greater density of the material renders 
the pipes less liable to corrosion than the ordinary 
sand-cast pipe. 


At a MEETING of the West of Scotland Iron and 
Steel Institute recently, Mr. H. Etchells, of 
Sheffield, read a paper on “ The Present Status of 
Electric Furnaces in Steel Making.”” Ten years ago, 
he said, there were only about four furnaces in Great 
Britain devoted to electric steel making, and no large 
development had taken pon in other countries. The 
latest available figures showed that the United States 
had now 287, Canada 43, Great Britain 135, France 
and Belgium 70, Italy 146, and Germany and Austria 
70. 
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Some Notes on Pattern Plates.* 


By J. E. Bates. 


This Paper can be regarded as an amplification 
of the lecture submitted by the Author to the 


= 


December, 1920, meeting of the Coventry Branch 
of the Institution of British Foundrymen, and 
printed in Vol. 23, No, 224, of Tae Founpry Trape 


shows several advantages, and makes the produc- 
tion of this plate a still cheaper proposition by 
preventing the locking up of valuable metal. 

It is of vital importance that the machining of 
this tackle be dead accurate. This is illustrated 
by reference to Fig. 1, where the machined faces 
A must finish dead accurate on the centre line 
of the pin-holes B; the distance between A and 
C must be the same as between A and D; the 
centre between E and E must be the same as the 
centres between C—C and D—D; there should be 
no step at F when the boxes are together. 

It is the practice in some foundries to allow a 
tolerance of 1-64 in. between the bore of the box 
pin-hole and the diameter of the pins themselves. 
Whatever it is decided to allow in the production 
boxes, there should be not more than 5 or 6 thou- 
sandths of an inch in pattern-plate tackle. It 
is also a distinct advantage to have the box pins 
casehardened, both in the plate tackle and also 
in the foundry tackle. 

Assuming that the tackle is accurate, a thin 
plate is first screwed on each of the half-hoxes on 
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JournaL. In this Paper the Author dealt very 
briefly with three kinds of pattern plates—double- 
sided plates, transfer plates, and sectional plates. 

In describing sectional plates, which are of a par- 
ticularly useful type, their adoption can confi- 
dently be recommended, especially in small repeat 
orders. The making of this plate calls for more 
care than any other type of plate, and it is pro- 
posed to relate experiences, both painful and 
otherwise. 

The sectional plate is part of one complete plate. 
which is in two, thres, or more sections as is 
most convenient and desirable. At first this plate 
was cast with a thickness of § in.—that is, the 
same thickness as the complete plates—but it was 
found possible to make them 7-16 in. thick, which 


~® A Paper read before the Coventry Branch of the Institution of 
British Foundrymen. 


the joint side. This is shown in Fig. 2. This 
is necessary in order to prevent the sand from 
being rammed out of the box during the time the 
mould is being made. 


The patterns are now laid out on the odd side 
to the best advantage. Care must be taken to 
keep within the limits of the frame. The ramming 
up of the mould is important, and, where it is 
possible, the bottom mould should be rammed up 
on a machined plate. Where this is impossible 
on account of an irregular joint-line, the joint, 
especially towards the outside of the plate, should 
be as level as possible to obtain a satisfactory 
joint-face. Needless to say, the mould must be 


rammed dead hard—the harder the better. Even 
the matter of parting sand should receive atten- 
tion, as the ordinary shop parting sand is not 
pattern-plate moulding. 


sufficiently good for 


| 
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There are on the market several brands of parting 
sand which can be used to advantage. 

When the complete mould has been rammed up, 
the patterns should be preferably rapped through 
the top part in order to prevent uneven rapping, 
which occurs when the moulds are separated. The 
thin plate that was temporarily screwed on is now 
removed, and the depth of sand that is now 
exposed is shaved with a sharp trowel, as shown 
in Fig. 3. This is necessary, as there is a 
probability that where the two moulds are laid 
alongside and clamped together the sand_ will 
bulge, and this would be fatal. 

When the boxes ere clamped together there will 
be visible the joint-line. This has to be carefully 
filled in and finished. The patterns are now with- 
drawn, the runner cut, and the mould is finished 
and completed. In this type of plate it will be 
advisable to run the plate through the mould. 

A flat machine plate, correctly drilled, is laid 
on a bed of sand. This particular plate has two 
small locating studs or pins on the centre line of 
the box pin-holes. Two fixed bushes are now 
placed over these pins. The frame is located on 
this plate, and the mould is then closed over the 
whole. 

Too much attention cannot be paid to the ques- 
tion of weighting or clamping the whole to pre- 


plete plate on the transfer principle. Fig. 1 shows 
the moulding box for this plate. 

An interesting, article by Mr. Heggie recently 
appeared in Toe Founpry Trane Journat, in which 
he described what he called a _ reversible plate. 
All these methods of casting this type of plate 
have to resort to drilling by jig or ‘‘ M.O.’’ after 
the plate is cast. The less drilling of the ‘plates 
after the casting the better it will be. But on the 
transfer system, drilling to jig after casting is 
fraught with danger, besides being an expensive 
operation. The defective jointing of the casting 
can be due to this cause. 

By using a steel frame of a tee section (Fig. 6), 
with lugs already drilled to jig before casting, 
ensures a perfect joint, assuming, of course, the 
plate tackle is machined accurately. 

One method that is sometimes used for locating 
the special hox when it is laid side by side is that 
the box pin lugs interlock with each other, the box 
pins passing through four lugs instead of two. 
It is suggested that the method adopted in this 
special box is more satisfactory because there are 
no interlocking lugs with a double depth of lugs, 
say 9 in., through which the box pins have to pass, 
and it requires very accurate drilling to ensure 
correct location, together with freedom from the 
trouble of the box pins binding with this depth 
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vent straining during casting. It is of vital 
importance that the thickness of each individual 
section plate does not vary in thickness, as any 
variation means “ flashing ’’ on the joint of the 
one that is thicker than its fellows. This is 
shown at A, Fig. 4. 

In all plates, especially of this type, it is desir- 
able to have efficient risers to ease the strain. 

The tackle shown applies to the transfer or 
single-sided plate. The foregoing remarks also 
apply to the dowble-sided plate, but, of course, the 
tackle is somewhat different 

Instead of being located by drilled bushes cast 
in the centre of the plate, these studs are solid 
when cast in, and are afterwards drilled to a jig. 
This is illustrated in Fig. 5, where A and B are 
the positions of the locating studs in double-sided 
and single-sided plates respectively. 

The moulding-machine frame is slightly altered, 
the principal alteration being the removal of the 
centre bar, as shown in Fig, 7. The reason for 
its removal is that it interferes with the range of 
patterns that can be utilised for this type of 
plate. The locating pins are altered, of course, 
to suit the plate. 

At present tack'e limits the Author to a plate, 
all the sections of which are all of one type. It 
is hoped shortly to improve slightly and arrange 
that transfer and double-sided sections can he 
used at the same time. 

Another type of plate mentioned was the com- 


of lugs. Comparative methods are illustrated at 
E, Fig. 1, and in Fig. 7. To ensure the pins 
yassing through both sets of lugs there would 
-~ to be at least 1-64 in. clearance in ‘he pin- 
holes. This is certainly too much, and 5-1,000 in. 
should be the correct allowance. 

One of the greatest objections so far advanced 
against the general adoption of the transfer 
plate is that in the case of machined castings 
there is 50 per cent. of the unmachined faces in 
the top of the box. There is much to be said in 
support of this objection. There is this also to 
he stated—that a good number of castings have 
to be machined all over, and apparently it only 
requires a little more care to ensure clean 
machine-made castings. 

Hitherto the fact that a fresh set of tackle 
for each size of plate has caused some to hesi- 
tate upon its adoption, because the tackle is 
more expensive, and, further, if the box pin 
centres varied the tackle would not duplicate. In 
order to obviate this, a box was made that is as 
near universal as possible. In the main this box 
is similar in principle to the one previously 
referred to. The dimension of this box should be 
of a size to accommodate the largest plate. Figs. 
8 and 9 illustrate its construction. 

Tt will be observed there is only a lug at one 
end of the box. This is drilled to a standard size 
to accommodate varying diameter pins. The shanks 
are all of the standard size just mentioned, and 
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the effective part of the pin is of the diameter 
required to suit the boxes which will be eventually 
used in conjunction with the plate. The peculiar 
stepping of the walls of the box is shown in 
Fig. 9. 

When the two half-boxes are laid alongside each 
other the stepped walls form a bearing for a sliding 
bush, which is also drilled similar to that of the 
fixed lug on the end of the box. 

In making the plate in this box the patterns are 
arranged so as to come within the limits of the 
plate to be made. 

In setting out, the job must be worked from the 
end of the box which has the fixed lug, when the 
moulding operation is identical with the previous 
box. The half-boxes are then laid alongside each 
other. 

One of the box pins of the required size is fixed 
in the fixed box lug, and the frame (Fig. 6) is 
fitted on; the position and centre of the opposite 
pin-hole is then marked on the sand, which is cut 
away until the bearing slide (Fig. 9) is exposed to 
receive the sliding bush (Fig. 8). This is cleaned 
free from sand, and the sliding bush with the 
second pin fitted is then placed in the bearing 
slide. To get the correct position the frame is 
again placed over the mould; the sliding bush is 
then brought to its exact position. The box is 
then clamped together, which firmly fixes the 
bush. The mould is then finished by filling in the 
sand around the sliding bush, and the frame is 
closed by a flat mould and the plate is cast. 

An accessory to the pattern plate is a master 
runner, shown in Fig. 10, which is particularly 
useful for plates which are made for the produc- 
tion of malleable iron castings. It would also 
apply in a lesser degree to aluminium, and in some 
instances could be applied to cast iron and the 
yellow metals. 

To those connected with the malleable iron 
industry it is common knowledge that special and 
additional methods of running have to be adopted 
in order to produce sound castings, the runner in 
the top being much heavier and different in section 
from the runner in the bottom. To use the shop 
phrase, “ feeding knobs ’’ have to be provided. 


in making the transfer plate, obviously the 
runner in the bottom mould is the same as in the 
top. If the runner is made to suit that which 
is required for the top, then it will be in the 
bottom, and this will undo the work of the top 
runner. So it becomes necessary to make the 
runner to suit the bottom mould, and then to 
fit a loose supplementary runner which fits over 
the bottom runner, and when the top half of the 
mould is made this supplementary runner is used. 


When the bottom is made it is omitted. There. 


is an objection to having separate runners for 
each plate. When repeat orders are received the 
plate can be found, but very often the supple- 
mentary runner is missing, or has become 
damaged or broken. To overcome this a master 
top runner was made. It is suggested that there 
should be three sizes of the runner, as follows. 
(a) One suitable for light castings, (b) for 
medium, and (c) for heavy castings. The one 
shown in Fig. 10 is of the medium size. 


Three iron patterns were made up of a semi- 
circular section 3 in. radius, with a locating peg 
cast on. These were in halves and dowelled 
together, as at A in Fig. 11. When the transfer 
plate is made, the using of Pattern A, Fig. 11, 
produces a runner such as is shown in section 
at B, Fig. 11. 

When making a transfer plate they are arranged 
on the centre line of the box at a distance of 
{h-in. centres, The patterns are arranged on the 
odd side in the position most convenient to the 
runner: when the mould is made the ingates are 
cut into the spherical knobs. The top runner, 
which is the master runner, is made of cast iron. 
the section of which is made according to past 
experience. The centres of these knobs are 
identical with the centres of the bottom knobs, 
and the under side of the master runner is shaped 
to fit over the bottom knobs. 

The use of this runner can be well imagined, 
the moulder only needing one of each size and 
shape, it being understood that the pattern-plate 
moulder makes his plates to suit the master 
runner. This method can also be used in the 


double-sided plate. Obviously, the adoption of 
this method of runners means that the plate will 
be lighter for handling, and there will be consider- 
able economy in the use of pattern metal. 

A type of plate which, for the want of a better 
name, is referred to as a master transfer plate. 
The flat plate is of cast iron of the required 
dimensions, and is machined on both sides. The 
plate is then drilled to the moulding box jig. A 
centre line is then scribed on the plate and the 
exact centre is found between the box pin-holes. 
One j-in, hole is then drilled, and then at every 
given centre further }-in. holes are drilled equi- 
distant from each other. When the plate is 
drilled correctly it is desirable to recess the holes, 
say to a dapth of 3-16 in., and then fit small 
blank washers for the purpose of blanking off the 
holes not covered by the pattern when the plate 
is in use. This master transfer plate is shown in 
Fig. 12. 

When there is a pattern or series of patterns 
to fit on to such a plate, these patterns are drilled 
to a jig, a good plan being to supply the pattern- 
maker with a jig, and let him fit his dowels by the 
aid of the jig, so that when the pattern is received 
in the foundry it is only necessary to fit it on the 
master plate. 

Castings have been made on this type of plate 
which have given a perfect joint, but so far the 
author has not been successful in obtaining a 
plate in which all the holes are correct. 

In conclusion, a new arrangement made for 
fastening pattern plates to the “ Adaptable ”’ 
machine may be of interest. A frame is made 
and machined both sides. It has two lugs, one 
on each end, which are identical with the lugs on 
the pattern plate. Each lug has a U-shaped slot 
at its outer end, as is illustrated in Fig. 13, where 
AA are holes for screwing the frame to the 
machine; BB, pattern-plate adjusting screws; and 
CC, U-shaped holes for fastening the pattern 
plate to the frame. When the pattern plate is 
fitted on the frame the two are fastened together 
by coach screw-bolts and wing nuts.. To free 
the plate it is only necessary to loosen the nuts, 
and the bolt and nut will then slide out. The 
frame is fastened, in the first place, to the 
machine. Fig. 14 shows an enlarged view of 
method of holding and screwing the pattern plate 
to the machine frame. 

Provision is also made for adjusting the plate 
m case it is not sitting quite level. This is done 
by means of four sets of pins, two on each side in 
convenient positions (B, Fig. 13). 
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Research Department. 


The following problems have been submitted by 
members of the Association during the month of 
October, and investigations are being carried out 
by the Director of Research (Mr. J. E. Fletcher). 

Problem No, 29.—Pyrometers for foundry work ; 
(30) Dead soft grey iron of non-brittle character : 
(31) Facing sand mixtures for heavy semi-steel 
castings in green sand; (32) Cause of fracture in 
heavy grey-iron castings; (33) Defects in malleable 
iron castings and their remedy; (34) Correct 
method of running and gating semi-steel castings 
of intricate design; (35) Difficulties in cupola 
practice when melting white iron, and means for 
minimising the trouble; (36) Foundry floor sand 
composition for heavy iron casting work; (37) 
Sponginess in malleable castings; (38) Defects in 
heavy intricate engine castings. 

Details of all results will be forwarded to all 
members upon completion of each work. Previous 
lists were published in THe Founpry Trape 
JourNaL on September 15 and November 3. 

Technical questions upon routine foundry work 
have also been sent in by members and fully 
answered by the Bureau of Information. 

Work is being prosecuted on the nine funda- 
mental problems, details of which were given in 
our issue of November 3. 

The Bureau of Information continues to be well 
patronised, whilst the library during the last 
month has received a further addition of technical 
books. 
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Chromium Steels and Irons. 


In a Paper read this week before the Institu- 
tion of Automobile Engineers, and printed in 
the “ Transactions’’ of the Institution, Dr. Lesiie 
AltcHIson set forth somo useful data regarding 
the properties of steels with varying percentages 
of chromium in their composition. In discussing 
his subject the author dwelt more particularly 
upon its relation to the automobile industry, but 
a great deal of the matter contained in his Paper 
is of interest to the steel industry generally. 

Speaking of the extended use of alloy steels for 
general engineering purposes, the author remarked 
that undoubtedly, in the first instance, engineers 
were attracted to the use of alloy steels because 
of the high strength which could be obtained from 
them, but after a fairly long and sometimes bitter 
experience it was probable that the average en- 
gineer was not so greatly enamoured of very high 
tensile materials as he once was, and that he had 
come to realise in very many circumstances the 
paradoxical truth that the stronger the steel the 
weaker was the part made from it. Nevertheless, 
alloy steels were probably even in greater favour 
now than they were when their most obvious claim 
to respect was the high strength which they would 
provide. Probably this was due to the fact that it 
was possible to obtain an alloy steel of a given 
tensile strength which was very much more tough 
than the carbon steels of the same tensile strength. 
For many purposes toughness was now regarded 
as of greater importance than strength, and it was 
because the carbon steels were so frequently de- 
ficient in toughness that the alloy steels had their 
present vogue. This advantage was so great that 


the alloy steels were never likely to be ousted 
from the position which they, now held. 

A further notable advantage which alloy steels 
present when compared with carbon steels (con- 
tinued the author) is found in the ease with which 
Engineering details of 


they can be hardened. 
even moderately large dimensions are exceedingly 
difficult to harden when made in carbon steel, due 
to the “mass effect’’ in hardening. In works 
practice this means the difference between quench- 
ing a part in water or in oil, or even hardening 
it by cooling in air. Naturally, it is usually 
preferable to be able to cool a part fairly slowly 
for the purpose of hardening, as the slower a part 
may be quenched in order to harden it, the less 
danger there is of inefficient hardening and of 
irregular results, not to mention the danger of 
serious distortion. The three main advantages, 
therefore, which can be presented by the alloy 
steels as against the carbon steels are:—(1) High 
tensile strength; (2) high toughness; (3) ease in 
hardening and homogeneity in the resulting pro- 
duct. There are some accompanying disadvan- 
tages. In the first place, alloy steels are generally 
more costly than carbon steels, though this does 
not apply to every class of carbon steel or to every 
class of alloy steel. Secondly, in consequence of 
the fact that alloy steels will harden much more 
easily than carbon steels, i.e., they will harden 
when cooled more slowly, it is found that they 
are more prone to the development of surface de- 
fects, which are produced during cooling either 
from the operations of casting, or forging, or drop 
forging, or even during heat-treatment. The 
higher tensile strength found in a large proportion 
of the alloy steels also renders them more difficult 
to machine, and this naturally considerably affects 
their economic value in engineering. 

Almost all the nickel-chromium steels (which, 
perhaps, represent the most widely employed class 
of alloy steel) harden to a notable degree when 
cooled in air, sufficient at any rate to cause diffi- 
culty in consequence of the hardening of the sur- 
face and the production of flaws. These steels 
always require to be softened to give a strength 
which is consistent with reasonably easy machin- 
ing. Stainlessness, or freedom from corrosion, is 
definitely an attribute of the chromium steels, and 
no other class of steel can present the same ad- 
vantages. Certainly a 25 per cent. nickel steel is 
able to resist corrosion in a considerable measure, 
but this steel is costly, is somewhat arbitrary in its 
behaviour, and not thoroughly reliable. In addi- 
tion, its mechanical properties are not of the same 
high order as are those of that group of chromium 
steels known as “ stainless.” 


Effect on Critical Temperature. 


It is generally known that the addition of alloy- 
ing elements to steel has a distinct effect upon 
the critical temperature, i.e., upon the tempera- 
tures to which the steels must be heated in order 
that they shall become hard when quenched from 
that temperature. The effect of the presence of 
nickel in a steel is to lower its critical tempera- 
tures. The effect is most generally evident during 
cooling. For instance, if a 5 cent. nickel 
case-hardening steel is heated up to a temperature 
of 860 deg. C. and then allowed to cool, it should 
theoretically (and in many cases practically) be 
hardened if it is quenched at any temperature 
higher than about 580 deg. C. A plain carbon 
steel would have to be quenched at not less than 
720 deg. C. The effect of the presence of chromium 
upon the corresponding properties of a steel is 
exactly the reverse. Whereas nickel lowers the 
critical temperatures, chromium raises them to a 
degree depending upon the proportion of chromium 
in the metal. If, for instance, about 12 per cent. 
of chromium is present (as in stainless steel) the 
material has to be heated to, and quenched from, 
a temperature higher than 825 deg. C. if it is to 
be fully hardened. This means that in the heat- 
treatment of chromium steels the temperatures 
employed will be notably different from those used 
in the treatment of nickel steels, and also of carbon 
steels. The effect upon the hardening tempera- 
ture, however, is not very great if the proportion 
of chromium in the steel is only quite small. 

A further point in connection with chromium 
steels which requires careful consideration is that 
these steels are very susceptible to variations in 
the temperature from which they are cooled. 
Apparently the steel can be cooled to a tempera- 
ture lower than its true critical temperature before 
the constitutional changes associated with that tem- 
perature take place. After the steel has been 
under-cooled for a certain number of degrees, the 
constitutional changes do occur, and the tempera- 
ture of the whole mass rises to the normal critical 
temperature. The number of degrees by which the 
steel can be under-cooled depends upon the tem- 
perature to which it was heated before the cooling 
curve was started. If the temperature to which 
the steel is heated is still further raised, the number 
of degrees by which the steel can be under-cooled 
is also increased. The degree of under-cooling is 
affected by the proportion of chromium and also 
by the proportion of carbon present. 

It is probably quite untrue to imagine that the 


* presence of chromium, or of chromium and carbon, 


results in the lowering of the temperature at which 
the critical changes occur. This result is certainly 
obtained in the nickel steels, because it is possible 
in such steels to have proportions of nickel and 
carbon such that the resulting steel, however slowly 
cooled, does not give evidence of critical points, and 
therefore of constitutional changes, even down to 
room temperatures. In the chromium steels the 
phenomena are different. When such a steel cools 
it will decompose at certain critical temperatures 
if sufficient time is given to it. The decomposition 
is a breaking up of the solid solution by the pre- 
cipitation of specific substances. This breaking up 
involves the movement of particles, and therefore 
will clearly be influenced by the viscosity of the solid 
solution, which will become greater as its tempera- 
ture is lowered, and it is easy to realise that, if a 
considerable degree of under-cooling takes place as 
a result of the presence of much chromium, the 
steel may have been cooled down so much that 
when the effect of under-cooling is exhausted, and 
the steel should normally undergo its critical con- 
stitutional change, the viscosity of the solid solu- 
tion has become so high that this change cannot 
go forward. It is probably in this sense that the 
chromium steels are air-hardening when they con- 
tain a sufficiently high percentage of chromium or 
of chromium and carbon. It is well known that 
whereas a nickel-chromium steel will harden when 
cooled in air from the same temperature that 
would be employed for oil-hardening the same 
metal, it is necessary, if the steel is to harden when 
cooled in the air, to heat a chromium steel to a 
higher temperature than would be employed for 
oil-hardening. 
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One definite advantage that accrues from the 
raised hardening temperature of the chromium 
steels is that their tempering range is thereby 
widened. They may be tempered up to 700 deg., or 
even higher, with safety, thus providing a margin 
of safety which in practice is often valuable. 


Mechanical Properties. 

In considering the mechanical properties of the 
chromium steels, the author presents first the 
results of tests on a series of steels of which each 
member contained approximately the same propor- 
tion of carbon but a different proportion of chro- 
mium, as in Table I. 


Taste I.—Chemical Composition of First Series of 
Chromium Steels. 


Mangan- | Chro- 
Mark. Carbon. | Silicon. ese. mium. | Nickel. 
Per cent. | Per cent. Per cent. | Per cent. | Percent. 
1B 0.45 0.12 | 0.72 | 
1C 0.37 0.11 0.48 2.80 — 
1D 0.34 — 0.43 5.09 — 
1E 0.44 0.19 0.33 6.00 — 
1F 0.44 0.24 9.60 
1G 0.37 0.19 0.15 12.00 | 0.55 
1H 0.47 0.24 0.64 16.07 


In this first series of results the specimens had 
all been quenched in oil and then tempered at 
fairly high temperatures, i.¢., at such temperatures 
as would be employed to produce in the steels those 
mechanical properties usually desired by the en- 
gineer. The results are quoted in Table IT. 


Taste II.—Mechanical Properties of First Series of 
Chromium Steels. 


| Tem- Maxi- | Reduc- 
Steels | pering | Yield | mum __ Elon- tion of Notched 
(see Table I.). temp. point. stress. gation. | area. bar. 
Tons | Tons 
per per Per | Per | 
Deg. C. sq in, sq.in. cent cent. Ft.-Ibs. 
Steel 1B.— 600 58.5 64.6 20.0 | 54.1 21 


650 49.8 58.1 23.0 60.8 42 


Quenched in oil 799 43.2520 626.0 8B 
from 860°C. | | 75 323 47.1 30.5 698. 96 
600 56.0 61.6 20.0 60.4) 28 
from 830°C. (759 37:4 440 29.0 70:8) 
Steel 1D.— | 
Quenched inoil $700 32.4. «57.8 | 67 
from 850°C, | 
Steel 1E—, (500 827 91.9 100) 30.5 — 
Quenehedinoll 600 492 «58.7 49.715 
from 850°C. |700 35.4 48.7 23.0. 60.4 75 
Stel 1F— (500 845 947 9<:0 248) — 
Quenched inoil/ 600 4631 568 178 50.1) 29 
from 875°C. |700 33.5 46.1 220 56.9 | 82 
Stel 1G.— (500 — 105.0 86 240° 8 
Quenched inoil{ 600 57.1 64.1 148 418), 15 
from 900°C. |700 47.1 540 21.0 522) 30 
_ |(500 | 6756| 845 40) 51) — 
from 875°C. (759 315 473 230 49.7. 58 


The results show that the mechanical properties 
of the different steels, after suitable heat-treat- 
ment, are of a high order, including even the steel 
containing only 1 per cent. of chromium. The tests 
also indicate that the effect of varying the propor- 
tion of chromium is not very great, and that if 
only mechanical properties are in request, then the 
desired results can be obtained by the addition of a 
comparatively small proportion of the alloying ele- 
ment. The steel having about 3 per cent. of chro- 
mium is to be recommended definitely. Its advan- 
tage over the 1 per cent. steel is not so obvious 
from the test figures quoted as it really is in prac- 
tice, because all the test values that are quoted have 
been obtained from specimens that have been heat- 
treated in a fairly small size, i.e., 14 in. diameter. 
If the size of the specimen is increased so that 
there is an opportunity for mass effect to play a 
part, and to affect the mechanical properties, the 
3 per cent. chromium steel gives distinctly better 
results than those provided by the 1 per cent. steel. 
The 3 per cent. steel has some air-hardening pro- 
perties which render it able to resist in a great 
degree the effects of mass during quenching. 

he property of hardening in the air becomes very 
much more pronounced when the proportion of 
chromium in the steel is raised considerably, i.e., 


when it approaches the proportion found in stain- 


less steel. Steels with about 12 per cent. of chro- 
mium will harden quite regularly to a maximum 
stress value of round about 100 tons per sq. in. 
when they are cooled in the air from a temperature 
of over 900 deg. O. 


“ Stainless ” Steels and Irons. 

Under this heading the author continues: The 
most obviously interesting group of the special 
chromium steels and irons is that of the “ stain- 
less ’’ materials. It is fairly generally known that 
these metals contain round about 12 per cent. of 
chromium, and it is known that they do not corrode 
or rust when immersed in vinegar or the like. 
The mechanical properties of these materials are 
not so widely appreciated. It is also not so 
thoroughly understood that the mechanical pro- 
perties of “ stainless” materials are naturally 
affected by the proportions of carbon which they 
contain. If the proportion of carbon is too high, 
the ‘‘ stainless ” properties may actually disappear, 
but that is the least interesting feature. The 
mechanical properties are distinctly altered and 
many other accompanying characteristics a 
by decreasing the proportion of carbon below that 
usually found in stainless steel. The lower carbon 
materials are more easy to work in the forge and 
in the mill, whilst the relatively low air-hardening 
properties which they display render them less 
prone to the development of surface defects during 
the operations of casting and hot-working. 

The comparative ease with which the lower carbon 
forms of stainless material—henceforward re- 
ferred to as “stainless iron’’—can be worked, 
renders it particularly suitable for the production 
of sheet, strip, wire, etc., as well as for the manu- 
facture of comparatively intricate drop forgings. 
The tensile properties of the irons are, in general, 
lower than those of the better known stainless 
steels. When it is also remembered that this class 
of material should be purchasable at a lower price 
than that of the better known stainless steel, the 
comparative value of the metal becomes quite high. 
In Table III. the chemical composition of several 
different materials containing a stainless propor- 
tion of chromium are set out. 


Tasig III.—Chemical Composition of Series of 
High-Chromium Steels and Irons. 


Chro- | 
mium. | Nickel. 


| Mangan- 


Mark.| Carbon. | Silicon. ese. 


Per cent. | Per cent. | Per cent. | Per cent. | Percent 


2A 0.07 0.08 0.12 1.700 (0.57 
2B 0.07 0.32 | 0.29 13.3 | 0.40 
2C 0.15 0.09 0.16 11.8 0.77 
1G 0.37 0.19 O16 | 12.0 | 0.55 
2D 1.01 0.06 0.28 18 — 


The mechanical properties are shown in Table 
IV., all the specimens of any one metal having 
been cooled in the most ww Brond manner from 
an appropriate temperature, and then having been 
tempered at different temperatures. 


Taste IV.—Mechanical Properties of Series of 
High-Chromium Steels and Irons. 


Tem- | Maxi- uc- 
Steels pering | Yield | mum Elon- tion of | Notched 
(see Table III.)| temp. | point. | stress. | sa on. | area. 
| Tons | Tons | | 
per per Per Per 
Deg. C.| sq. in. | sq.in. | cent. | cent. | Ft.-Ibs. 
if — | 66.8| 732| 185) 41.9 
| | 200 68.4 | 73.0 | 120) 37.8] 33 
| 688| 724| 125  364| 39 
Iron 2A.— || 400 | 688| 72.3| 15.5 51.0| 39 
Quenched in oill4 500 | 58.8) 72.4| 180, 522| 36 
from 980°C. || 600 | 38.0} 49.1 | 20.0 59.3 
700 | 30.6| 40.4| 265| 65.8] 79 
750 | 27.9| 36.7| 381.0; 688| 87 
800 | 38.6| 53.6) 13.5 44.6] 51 
— | 588| 696| 185! 51.0] 12 
from 930°C. 759 | 36.6| 38.6| 34.0 | 68.8 | 110 
500 89.5| 10.0! 360] 16 
from 930°C. || 759 | 31.2 43.9} 280! 61.5! 68 


For Steel 1G., see Table II. Carbon, 0.37 per cent. 

Steel 2D.— 650 46.1 59.6 19.0; 406; 12 
Cooled in air 700 44.4 53.2 21.0 | 9 

from 900°C, 750 36.8 50.0 24.0 47.2 23 


The effect of the carbon content of the material 
upon the mechanical properties of the steel or iron 
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can be best seen by comparing the maximum stress 
of the different materials against their carbon con- 
tent, as in Table V. :— 


Taste V.—Showing the Effect of Carbon Content 
on the Maximum Stress of High-Chromium 
Steels and Irons. 


Maximum stress (tons per sq. in.) after 
Carbon, tempering at— 
per cent. 
500°C. 600°C. 700°C. 750°C 
0.07 72.4 49.1 40.4 36.7 
0.07 68.0 45.6 — 38.6 
0.15 89.5 56.4 46.8 43.9 
0.37 105.0 64.1 54.0 — 
1.01 46.8* 44.4 36.8 


* Tempered at 650°C. 


As indicating more definitely the fact that the 
component which has the greatest effect upon the 
mechanical properties of these steels is the carbon 
and not the chromium, the tests in Table VI. may 
be quoted. These have been obtained upon a metal 
(3A) of the following composition :—Carbon, 0.11 
per cent.; silicon, 0.14 per cent.; manganese, 0.09 
per cent.; chromium, 4.72 per cent. Despite the 
equivalence of the mechanical properties of this 
iron with those of materials containing a higher 
proportion of chromium, the latter group will 
usually be preferred in practice because they pos- 
sess the property of ‘‘ stainlessness’’ which is not 
found in the lower chromium materials. 


Taste VI.—Iron 


3A.—Quenched in Oil from 
900 deg. C.; Chromium, 4.72 per cent. 
Temper- Maxi- | Reduc- 

ing Yield mum | Elonga-| tion of Notched 

temp. point. | stress. | tion. area, bar. 
Tons per} Tons per! Per Per 

Deg. C. | sq. in. | sq. in. | cent. cent. Ft.-lbs. 
— 66.0 82.0 | 13.0 41.9 20 
400 64.0 77.4. 17.0 47.2 17 
HW 69.0 73.6 | 17.5 51.0 17 
600 44.0 | 49.2 | 220 | 658 37 
700 34.2 41.0 | 27.0 68.8 76 
750 30.0 37.8 29.5 72.0 99 
800 32.0 43.2 | 21.0 47.2 17 


The tensile properties of the three representative 
mild materials 2A, 2C, and 3A are indicated in 
Fig. 4, which shows clearly that the proportion of 
carbon and not the chromium content is the factor 
which decides the mechanical properties of the 
heat-treated material, though not, of course, the 
‘* stainless ’’ properties. 

Table VII., setting out the maximum stresses of 
the metals of different carbon content after cooling 
in the air, emphasises the fact that the low-carbon 
group, i.e., the irons, are less prone to harden when 
treated thus than are the better known ‘‘ stain- 
less ” steels. 


Taste VII. 


Cooled in air 


Mark. Carbon. from deg. C. Maximum stress. 

Per cent. Tons per sq. in. 
2B 0.07 930 58 
2C 0.15 930 78 
1G 0.37 930 110 
2D 1.01 900 98 
1,000 106 
3A 0.11 900 49 


The iron 3A is included for comparison with 2B 
and 2C to indicate that the proportion of chromium 
naturally affects the air-hardening properties to 
some extent, though it is not so effective as the 
proportion of carbon. 


Vanadium Additions. 

Having touched upon the wearing properties of 
chromium steels, and the effect of structure upon 
their properties, the author submits some notes of 
those chromium steels to which vanadium has been 
added. Pointing out how it is often claimed that 
the steels having vanadium as a constituent are 
stronger than those free from that element, that 
they are sounder and more homogeneous, and that 
they have a higher fatigue strength, he states that 
as regards the last the claim has been tested 


directly, with the result that it has not been sub- 
stantiated. While the second claim was distinctly 
difficult to test ‘and might or might not be accu- 
rate, the first claim was easy to put to the test. 

It can be admitted at once, continued the author, 
that vanadium does exert an influence upon the 
mechanical properties of steel, and it can be admit- 
ted also that the addition of this element will tend 
to raise the tensile strength of the steel in which 
it is found. What has to be shown, however, is 
that the addition of strength resulting from the 
addition of the vanadium is commensurate with the 
cost of the element. When this view is taken it 
becomes clear that, for a successful result to be 
obtained, the efficacy of vanadium would need to 
be about forty times as great as that of chromium, 
unless, of course, the vanadium actually conferred 
properties which chromium was unable to impart. 

Having given some test figures, the author con- 
tinued :—The general result of the test figures is 
that the mechanical properties of a chromium vana- 
dium steel are due mainly to the chromium and 
only a little to the vanadium, and that the addi- 
tional effect produced by the vanadium content of 
the steel can be equally well obtained by the addi- 
tion of a somewhat larger proportion of chromium. 

The author tenders his thanks to Mr. Harry 
Brearley for allowing him access to the many test 
results that he has obtained on chromium steels 
and stainless irons. 


APPENDIX. 


The author submits the following test results, 
indicating more fully the mechanical properties of 
the lower chromium steels—i.e., the steels that are 


‘likely to be employed by the engineer in conse- 


quence of their mechanical properties alone—for 
structural or engine work. 


| Tem- | | Maxi- | Redue- 
Steels pering | Yield | mum | Elon- | tion of | Notched 
(see Table I.).| temp. | point. stress. | gation.| area. | bar. 
| Tons Tons | | 
| | per per Per | Per 
Deg. sq. in. | sq.in. | cent. | cent. | Ft.-Ibs. 
Steel 1B.— —_— | 1.3 53.4 22.0 60.8 2 
Carbon, 0.45 400 | 31.2 53.8 23.2; 61.0 3 
per cent ; 500 1.3 53.2 23.2 61.5 3 
Chromium, || 600 30.0 52.5 23.5 61.5 3 
1.28 percent. 4 650 29.0 51.7 23.5 | 61.5 5 
Cooled in air | 700 26.6 48.7 25.0 61.0 4 
from 870°C, 750 26.1 45.9 27.5 63.6 6 
300 104.0 107.2 3.2 8.3 2 
400 85.3 99.2 9.0 32.9 5 
Steel 1B.— 500 70.0 80.1 13.7 45.3 10 
Quenched in oil | 58.5 64.6 20.0 541 21 
from 870°C, | 650 | 49.8 58.1 23.0) 608] 42 
‘00 43.2 52.0 26.0 63.7 88 
750 32.3 47.1 30.5 69.8 ys 
Steel 10.— — | 62.0 80.0, 13.5 26.1 12 
Carbon, 0.37 100 58.0 78.8 | 15.0 29.1 12 
per cent. ; («66.8 81.2, 13.5 30.6 
Chromium, 300 68.0 81.2 13.5 39.2 + 
2.8 per cent. 400s 68.4 77.6 14.0 39.2 7 
Cooled in ai 500—ti«CGLLD 72.0 16.0 45.9 7 
from 830°C, 600 47.6 56.0 21.0 61.5 36 
700 38.8, 48.8 25.5 66.8 98 
400 99.0 924 13.0 43.2 6 
Steel 10.— 500 794 81.3 10.5 27.6 9 
Quenched in oil 4 600 | 56.0 61.6 20.0 | 60.4 28 
from 830°C. 650 47.0 54.4 24.0 ' 62.6 92 
700 | 41.2) 49.4) 25.0 67.8 98 
750 374) 440) 29.0 70.8 11 


Book Reviews. 


A CataLocvue or Britisn Screntiric AND TECHNICAL 
Booxs. Published by the British Science Guild, 
6, John Street, Adelphi, London, W.C.2. Price 
10s. net. The utility of such a book to the scien- 
tific worker is obvious, not only as a time-saver, 
but also as a means to the rapid compilation of a 
bibliography on any subject in which he is in- 
terested. The Committee which has prepared the 
book is a particularly strong one, and no associa- 
tion is in a better position rte the British Science 
Guild to tackle such work. The section on foundry 
work contains a list of fifteen books, but the first 
two and the fourth book mentioned we consider 
should be transferred to other sections, as they 
deal with shell forging, ingots, and the basic open- 
hearth process. Naturally many books of interest 
to foundrymen are classified under ‘‘Iron and 
Steel.’’ Whilst our remarks apply to other sub- 
sections, it should be stated that the principal 
section, headed “ Metallurgy,’’ which admits of 
cight sub-sections, is very complete. 


— 
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Climax Malleable Works. 


It is rather more than 20 years since Mr. John 
King commenced to interest himself in the manu- 
facture of tub pedestals, haulage clips, stop blocks, 
and the like, since which time he has been 
responsible for the introduction of many important 
improvements in these auxiliaries, of which his 
recent innovation—the Climax No. 1 pedestal—is 
an interesting and valuable example. In_ this 
pedestal the axle is retained in position by a 
sliding claw which, when the pedestal is bolted to 


Until comparatively recently Mr. King factored 
practically the whole of his parts, confining himself 
to the fitting, which he did in a small works in 
Buckton Street, Leeds. For a considerable time 
he experienced difficulty in obtaining delivery of 
suitable castings, and as orders for these had to 
be placed with several works, it was almost im- 
possible to obtain the uniformity of production so 
essential. The one way to overcome the trouble 
was to lay down a foundry for the manufacture of 


Fig. 1.—View 1n Founpry; Movtpinc Macuines 1n BackGRrounp. 


the tub, is secured by one bolt; the boss of the 
wheel running against the security hooks, which 
are designed for use with any type of automatic 
greaser. The salient improvement, ‘however, lies 
in the provision of a lubricating roller. With the 
solid pedestal it matters little how efficient the 
automatic greaser may be in applying the lubri- 
cant; with a metal-to-metal face there can be no 


his specialities, with which end in view Mr. King 
converted his business into a limited liability com- 
pany under the style of John King & Company 
(Leeds), Iimited, which was incorporated about a 
year ago. 

The Company were fortunate in being able to 
acquire a site in Garnet Road, about two miles 
from the centre of Leeds, which was served by 


intimate contact between the lubricant and the 
bearing, a very brief examination of the tub axle 
being sufficient to confirm this fact. In the No. 1 


pedestal the axle bears against a roller which 
works in a grease-filled reservoir and thus ensures 
efficient lubrication, whilst to remove an axle it is 
simply necessary to take out one bolt and slide the 
claw out, 


Fie. 2.—Dressine SuHop. 


sidings connecting up with the L. & N.W., Mid- 
land, N.E., and G.N. Railways, and upon this 
site an up-to-date malleable-iron foundry has been 
laid down, whilst ample proyision has been made 
for future extension. In addition to meeting the 
demands of their own works, the Company. are 
making malleable castings for the trade. 

The works are laid out parallel to the railway 
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siding. The wagons bringing in the iron are dis- 
charged directly on to the stocking ground; each 
delivery is stacked separately, numbered, and an 
analysis taken, all mixing being done by analysis, 
whilst weekly tests are made of the casts. The 
stocking ground, and also the whole of the shops, 
are laid with a complete system of bogie tracks 
with turntables, so that the labour of handling is 
reduced to a minimum. Coke is discharged from 
the wagons direct into the bogies, which are 
wheeled to the furnace hoist, whilst coal for the 
annealing furnaces is discharged immediately at 
the rear of the fire-holes. In a similar manner the 
sand is discharged into bogies and delivered direct 
to the storage bins in the sand-mixing shop, where 
storage is provided ‘for brown sand, ganister, red 
and sea sands. 

The melting plant consists of a Green’s No, 3 
cupola of a capacity of 2 to 3 tons per hour. The 
cupola is blown by a Green fan and served by an 
electric hoist. An Ingleby 15-h.p. motor drives 
the hoist and the fan by belt, the fan hoisting gear 
and motor being housed in a lock-up brick build- 
ing. A water-gauge and ammeter are provided to 
facilitate control of the blast. The cupola charg- 
ing platform is under roof, electrically lighted, 
and the floor is laid with iron plates, the space 
providing storage for a week’s supply; the charges 
are weighed in 5 cwts. prior to blowing in the 
cupola. 

The foundry is covered by two bays, each 
40 ft. x 90 ft. The foundry equipment includes 


ing two 5-ton Incandescent Heat Company's 
furnaces, in connection with which Foster (Letch- 
worth) recording pyrometers are installed. 

After annealing, the castings pass through the 
soft rumblers and thence to the fettling shop, a 
building 60 ft. x 40 ft., where there is the usual 
range of emery grinders. There is a Wright gas- 
fired furnace which serves the straightening 
press, and is also used for pre-heating wheels and 
castings of a like nature to prevent them flying 
in the subsequent annealing process. Still con- 
tinuing in a straight line, the castings pass from 
the fettling shop into the stores, 20 ft. x 40 ft., 
with a loading bay served by a Dennison 2-ton 
machine. 


It will be noted from the foregoing that from 
the time the raw material is delivered at the rear 
of the works it progresses stage by stage through 
the shops until it leaves at the front a finished 
product. 


Combined Iron and Steel. 


By Percy Lonemuir, D.Met. 


In a lecture before the Birmingham Metallur- 
gical Society, Dr. Percy Longmuir dealt with 
the production and properties of Combined 
Iron and Steel. 


3.—ANNEALING SHoP. 


six Hall & Lund hand-ramming turnover machines, 
arranged in a line tandem with the spout of the 
cupola. Metal patterns and welded steel moulding 
boxes are employed exclusively. 

Sand is mixed in a Blystone mixer, and a brief 
description of this apparatus, which will be new 
to many of our readers, will no doubt be interest- 
ing. It consists essentially of a mixing drum, 
above which is mounted a screen, from which the 
through material falls into the nm mouth of the 
drum. A shaft runs longitudinally in the drum 
and upon it are mounted six shovels in the form 
of a reversed spiral, three shovels working in 
opposition to the other three. These shovels, 
revolved through gearing, run at a speed of 
22 r.p.m., digging completely under the mass, 
whilst at the same time a longitudinal thrust 
throws the sand from one end of the drum to the 
other 44 times per minute. The drum is tilted 
through gearing to discharge. Naturally, this 
arrangement is only suitable for ordinary sand, 
and is not designed to supersede the pan mill, 
though it should prove very useful for oil-sand 
mixing owing to the ease with which it can be 
cleaned out. 

The castings are conveyed from the foundry to 
the hard rumblers in bogies. Passing through the 
rumblers they are sorted on benches, weighed, 
packed into boxes, and delivered to the annealing 
shop. which is a building 70 ft. x 40 ft. contain- 


Following a sketch of the development of weld- 
ing and the production of composite steel, 
emphasis was given to the fact that in the case 
of combined iron and steel both iron and steel were 
melted in crucibles in the same furnace, and 
cooled together in the one mould from the fluid 
state. Manipulation from ingot or “lump”’ to 
finished section and later production of finished 
knife or tool were dealt with, and certain essen- 
tial precautions indicated. In dealing with 
properties the field for iron and steel when com- 
bined was shown to be a distinctly widening one. 
It ranged from the cutting of grass to the shaving 


of carpets and the trimming of paper to the 


manipulation of all classes of wood at very high 
cutting speeds. From 3,000 to 4.000 revs. per 
minute are not uncommon in the last case, and 
therefore the importance of intrinsic quality is 
evident. In the case of high-speed cudloutide, 
greater safety, higher efficiency and economy were 
shown with combined iron and steel as against 
solid steel, 

Various types of steel faces were considered, in- 
cluding atthe, alloy and high-speed, and their 
properties indicated when in combination with 
iron. A series of destructive tests showed no rup- 
ture of the weld, but rather emphasised the 
properties of safety and economy. Further 
research is in progress in the laboratories of Hy. 
Rossell & Co., Limited, Sheffield. 
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Institution of British Foundrymen. 


LONDON BRANCH. 


Discussion on “ Some Perplexing Foundry Problems.”* 

The discussion was opened by Mr. Oliver Stubbs, 
President of the Institution, who said mem- 
bers, no doubt, have seen by Tue Founpry 
Trave Journat that there had been published the 
criticisms of many very eminent people in the 
metallurgical world. He believed Mr. Shaw had 
opened out a subject that many of them had been 
seriously considering. It largely came down to 
the question as to what were the determining 
features or properties of cast iron. They would 
have noticed also a further criticism by Mr. 
Young, of Wallsend-on-Tyne; he had been very 
interested in this criticism. He was certainly of 
the opinion that in the general foundry trade, 
while these discussions certainly were helpful, he 
did not believe that they had the opportunity or 
the means of carrying these investigations to a 
successful issue, and he believed that they should 
be dealt with by a higher authority. If they asked 
some average foundrymen to-day how they mixed 
their iron, some would say that they mixed by 
chemical analysis and sent down to them under 
certain numbers which they had to use for certain 
purposes, and others would say that they mixed by 
fracture test. He was uot afraid to say that he 
believed some of the soundest castings ever made 
in this country were made long before analytical 
chemists were in existence, and undoubtedly 
opened up a large field for discussion. 

In conclusion, Mr. Stubbs said he appreciated 
very much indeed the honour they had done him 
in inviting him to their Branch, and he hoped 
that by the end of his term of office not only the 
London District, but all other Branches of the 
Institution, would be doing better. He hoped that 
they would not forget one thing, and that was, 
that in dealing with their work they would not 
forget the human element, and that if a man was 
a workman, and a boy was a boy, he was just 
as much entitled to a kind word and a little bit 
of encouragement, which would go a very long 
way towards reducing the strife which existed 
to-day. While they did not deal with the labour 
side of the question in their Institution, there was 
a certain amount of that side which, morally, 
could not be lost sight of, and he asked them in 
all sincerity to put their shoulders to the wheel 
and do their very best to bring about a better and 
a happier time. 


Fracture Grading Useless. 

Mr. A. R. Bartiett said that, from the prac- 
tical point of view, the question of mixing metals 
required investigation, as when it is taken into 
consideration that fractures often do not correlate 
with analysis. Years ago he had to melt metal 
in a cupola, without any assistance from the 
chemist. Naturally, they mixed by fracture, and 
took it for granted that the No. 4 iron was hard 
and the No. 1 iron was soft, but in recent years, 
having some knowledge of analysis, he found 
that fracture was practically no guide whatever 
to the analysis. Recently he had received 100 tons 
of iron, which was sold as No. 3 iron. The 
analysis given was consistent with a No. 3 iron, 
but the appearance of the fracture was such that 
he doubted as to whether it was No. 3 iron. 
Chemical analysis, which confirmed that of the 
sellers, definitely established the iron as a No. 3. 
Nowadays, analysis was the only guide to him for 
mixing metal. That instance of fractures being 
no guide to analysis had been proved more lately, 
to his mind, by the different Continental irons 
they had had in the London area, by reason of its 
geographical position. He had found that Conti- 
nental irons varied very much from the point of 
view of fracture, from a general opinion as to 
what a fracture should be, as the chemical analysis 
of iron is generally understood. He mentioned 
this in support of the contention that fracture 
was useless when mixing. 

Oxides and Nitrides. 

Mr. V. C. Favtxner, dealing with the question 

of oxygen in cast iron, said he liked to be construc- 


* This Paper, which was presented to the Annual Conference 
was discussed at the opening meeting of the session after the 
delivery of the Presidential Address. 


tive in criticism, but with such a subject it was 
impossible, as no answer could possibly be given, 
because it was not known how oxygen existed, 
whether it was in solution or suspension as oxides. 
Recently, since the development of the electric 
furnace for cast iron, it had been shown in Mr. 
Elliott’s paper that by submitting cast iron to a 
high temperature under reducing conditions they 
obtained an increase in tensile strength, under 
American conditions, of something like 30 per cent. 
Recently the Branch had had an opportunity of 
examining some English-made electric iron, by 
Messrs. Summersons, of Darlington, which showed 
something like 20 tons per sq. in. for the tensile 
test. That tended to show that if they removed 
the gases it made for improvement. but, going 
a little further than cast iron in the electric 
furnace, and, passing on to the steel, it had been 
shown that with a very high-powered furnace they 
could increase the voltage from 80 to about 250, 
and by this means obtain a tremendously long arc. 
With this very long arc they had conditions very 
favourable for the fixation of nitrogen, and it 
had been found that in such high-powered furnaces 
the product deteriorated, due, it was sup) ; 
to the nitrogen being absorbed by the steel, which 
adversely affects its quality. Snr wie to the 
question of oxides, when Johnson brought forward 
his theory that oxygen was good for iron, he (Mr. 
Faulkner) was not sure that he was not getting 
the effect of nitrogen, because nitrogen lie the 
microscope in steel exists as iron nitride, showing 
an interlacing needle structure. It is just possible 
that such a structure, in combination with the fine 
graphite structure, might improve cast iron, 
Therefore, he could not give anything construc- 
tive, but it still left an interesting query; they 
could discuss this question of oxides indefinitely, 
but no progress would be made until they got more 
basic knowledge. When a steel foundry decided 
to have a new laboratory it was quite a usual 
thing for them to go to a large chemist and say 
that they wanted some standard steel drilling, 
and with that a guaranteed analysis was given, on 
which they could rely. If the chemist in the 
laboratory could reproduce its exact analysis, then 
he could do so with his ordinary steels, and so 
make for reliable work. But it was still impossible 
to purchase a series of reliable cast-iron drillings. 


The Role of the Scientific Worker. 


Mr. Westey Lampert said that, as a metallurgist, 
and,not a foundryman, in the restricted sense of 
the word, he happened to be one of those men 
that the President, Mr. Stubbs, had been hitting 
rather hard. However, he was in a position to 
say that if an employer engaged the services of a 
metallurgist, and found that the gentleman had 
too much pride to consult with the foundry fore- 
men, the best advice that he, Mr. Lambert, could 
offer to the employer would be to fire that gentle- 
man out. Speaking personally, he had always 
found that if a foundry worker was approached 
in the right spirit, the best assistance, co-opera- 
tion, and often very welcome advice was freely 
tendered. Unfortunately, there are a number of 
firms employing metallurgists and chemists who 
withhold or restrict the privilege of visiting the 
workshops, and practically confine the scientist to 
the laboratory. Precisely the same thing happens 
with draughtsmen in the designing branch. No 
opportunity was given the draughtsman of follow- 
ing a job through the shops, and of coming into 
contact with the foremen and works practice. 
Referring to Mr. Shaw’s Paper, he found that 
speakers were asked to confine their remarks as 
far as possible under three or four heads. One 
of these was whether oxygen was present or not 
in an iron, and, if present, whether it had a bene- 
ficial effect or otherwise. This is quite a contro- 
versial subject. Speaking as one who had served 
for many years in the laboratory, he would point 
out that the determination of oxygen in iron or 
steel was amongst tle most difficult problems of 
analytical chemistry. It was a very difficult piece 
of work, and called for the highest training and 
manipulative skill of which the analyst was capable 
In some lecture notes he had collected some time 
ago reference was made to a Paper read before the 
tron and Steel Institute by Mr. John Parry, of 
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Ebbw Vale, wherein it was stated that grey cast 
iron when heated in vaccuo for seven days yielded 
340 times its own volume of gas. He asked those 
foundry workers present to say whether they 
were aware of the fact that a piece of 
grey cast iron held locked up within itself as 
much as 340 times its own volume of gas. What 
these gases were, it was not necessary to go into 
at the moment, but the mention of this fact alone 
would serve to show that the subject of the .gases 
which entered into the composition of an iron, 
and the effect of the same upon the mechanical 
properties of the iron was a subject to be handled 
by this Institution only after such time as the 
Cast Iron Research Association had carried out 
a very exhaustive research. 


Ultimate and Constitutional Analysis. 

Mr. Shaw had drawn attention to the great dis- 
crepancy that often occurs between the physical 
properties of irons of identical composition, and 
instanced irons made in a cold-blast charcoal fur- 
nace and a hot-blast coke furnace, which irons, 
although of the same chemical composition, had 
different mechanical properties. He (Mr. Lam- 
bert) was inclined to think that ultimate chemical 
analysis does not go far enough, and often leaves 
very much to be desired. The analysis of a cast 
iron is generally set out in figures giving the per- 
centage of carbon, silicon, manganese, phosphorus, 
sulphur, ete. Such figures did not necessarily con- 
vey very much information. To make this state- 
ment clear, and to impress his meaning, he asked 
pardon for taking a somewhat extreme example 
in order to come down off the high plane of scien- 
tific language in which Mr. Stubbs, the President, 
had stated the scientist too often indulges. If 
an analytical dissection of the body of a rab- 
hit, and passes it through a mincing machine, and 
places the resultant mass in a suitable container 
and sends the same to an analyst and merely asks 
him for an analysis of the contents of the con- 
tainer, the chemist would be quite justified in 
setting out his report in percentages of carbon, 
hydrogen, oxygen, phosphorus, lime, etc., the two 
latter elements being derived from the crushed-up 
bones. This report, however, may not be: what 
one expected, and if the analyst is again 
approached and asked to identify and express in 
percentage figures the various substances he finds 
in the sample, the report would show the percent- 
age amount of animal tissue, bone, blood, hair, 
water, etc. There would be no mention in the 
report of a rabbit, nor could one say by a study 
of the figures that the remains were those of a 
rabbit. An analytical dissection is a_ dif- 
ferent thing from a chemical examination. By 
an analytical dissection of the body of a rab 
hit, certain organs and parts would be identi- 
fied, such as the heart, liver, stomach, ete. He 
merely wished to impress wpon those present the 
fact that when one speaks of an analysis, one 
need not necessarily be confined to the more 
generally accepted ‘ ultimate analysis.’’ 

A chemical analysis of a cast iron, together with 
the microscopic analysis of a suitably-prepared sur- 
face of the iron would place one in a far better 
position to forecast the mechanical properties of 
such an iron than can be done by a study merely 
of the ultimate analysis. He desired to ask any 
iron founder present whether he had realised that 
in a No. 2 foundry-iron containing 7 per cent. 
by weight of elements additional to iron, that this 
7 per cent. by weight represented between 35 and 
36 per cent, by volume of the iron. Maybe if this 
fact is grasped one can the better understand the 
true significance of a constitutional analysis as 
compared with an ultimate analysis, and the in- 
fluence of the volume, apart from the weight of 
the constituents present in a cast-iron. It is only 
on rare occasions that one finds set out in parallel 
columns the ultimate analysis and the constitu. 
tional analysis. The analysis of a white iron set 
out in this manner is shown in Table I. 

He hoped he would not be accused of introducing 
too much science, but he hoped to be able by 
putting such examples before the members to show 
them that there is much difference between a con- 
stitutional analysis and an ordinary analysis such 
as they were accustomed to receive. He thought 
it would be granted that there was much more 
likelihood of forecasting the mechanical properties 
of two irons of identical composition, if the con- 
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stitutional analysis was available, than there 
would be if the report of the analyst gave only the 
percentage of the carbon, manganese, silicon, etc. 


Taste JI, — The Ultimate and Constitutional 
Analyses of a Pig-Iron. 


Ultimate analysis. | As present in pig-iron. 


C. carbon .. 2.45 | Carbide of iron and mangan- 
| ese (4Fe,C.Mn,C.) .. 7.48 
Graphite .. 0.60 | Carbide of iron (Fe, C.) +. 24.70 
Silicon -. 0.63 | Carbide as an indefinite car- 
| bide 0.32 
Manganese 2.00 | Carbon as graphite .. -- 0.60 
Sulphur .. 0.12 | Manganese silicide (Mn. Si.).. 0.62 
Phosphorus 0.15 | Manganese sulphide (Mn. 8.) ry 
0.4 
0.96 


Arsenic 0.05 | Silicon, non-combined 
Iron -- 94.00 | Phosphide of iron (Fe, P.) .. 
Arsenic free .. 0.05 
Tron free, or as an indefinite 
| hydride or carbide +» 64.52 
100.00 | 100.00 


Mr. W. E. Dorson said he would like, however, 
to support the remarks made by Mr. Lambert. 
Apparently, in referring to analysis too little 
attention was paid by most people to the effect 
of the carbon on the iron. 1: nine cases out of 
ten, for specifications for pig iron, figures were 
given for silicon, sulphur, phosphorus and man- 
ganese, no mention being made of carbon or of 
the state in which it had to be present. He had 
recently had opportunities of examining in various 
works irons produced to the same analysis. In 
cases where the iron differed only as regards car- 
bon, the iron would in one case give good results, 
and, in the other, bad. Taking for instance, an 
iron with 2} to 3 per cent. silicon, low in sulphur, 
medium in manganese and phosphorus (say, 1.2 
per cent.), but the carbon not specified, he had 
found in the case of the good iron that the iron. 
was rich in carbon and that the makers experi- 
enced no trouble in reducing their ores. 

He remembered a remark made by Mr. Bartlett 
last year with regard to his experience with Con- 
tinental irons. They were then a new thing to this 
country, and Mr. Bartlett had been surprised when 
using a close-grained iron to find that on re-melt- 
ing it acted differently than would be expected 
of similar iron smelted in this country. The 
reason, he believed, was that Mr. Bartlett had 
received machine-cast iron, which was very com- 
mon on the Continent. It was a common practice 
in the most modern Continental works to cast the 
pig-iron in metal moulds, and even in circular 
machines, in which the metal moulds came in turn 
under the spout. This machine casting gave a 
closer fracture and a worse appearance, but on re- 
melting it was entirely satisfactory, notwith- 
standing that on the Continent people worked 
almost entirely to analysis. When Continental 
makers were supplying for export, they would meet 
the Englishman’s requirements regarding fracture. 
This applied also to America, where again it was 
customary to work entirely by analysis. 

American Iron Production Practice. 

Mr. H. Core Ester, said, as Mr. Dobson had 
pointed out, in the United States and Canada, 
mixing by analysis was practically universal, and 
any process of mixing by fracture was exceptional. 
He thought, perhaps, one reason why a certain 
amount of success had been achieved in the pro- 
cess was that if a foundryman controlled his cupola 
chemically and scientifically, without being able to 
draw on raw materials which had been manufac- 
tured also under chemical control, he was merely 
a single link without any of the other links in the 
chain, and therefore was likely to be let down now 
and then. Most of their iron ores came from a 
single district on Lake Superior, and the whole 
process of manufacturing castings from the iron 
ore, straight through, was very carefully chemi- 
cally controlled, for the purpose of securing uni- 
formity in composition and results all along the 
line, so that when the foundryman got material of 
a certain analysis, he had a reasonable assurance 
that it was of uniform character physically. For 
instance, the iron ore came from the mines in 
that country, and went by rail to the docks on 
the lakes, and there would be, perhaps, 200 car- 
loads going into one ship for shipment down the 
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lakes. They did not just put the first 200 car- 
loads into the ship; each load was analysed as it 
left the line, and the ores were classified at the 
dock, so that each cargo was of a uniform 
character. They were subsequently unloaded into 
very large stacks, and the cargoes re-assembled, re- 
analysed and re-classified. Altogether, therefore, 
a great deal of uniformity was secured. When the 
material reached the blast furnaces, the chemical 
control was persisted in, and great efforts were 
made to secure chemically-controlled blast-furnace 
conditions. Efforts were made to secure this uni- 
formity all along the line, and possibly that was 
one reason why the difficulties which seemed to 
crop up in this country did not occur there. It 
seemed to him that they might be due to lack of 
uniformity in the manufacture of the raw mate- 
rial itself, and perhaps they would never get the 
best results from scientific cupola control in the 
foundry until they were reasonably sure of a 
uniform control of the process from the mining of 
the iron ore. 
A Carbon Specification for Pig-lron. 

Mr. J. CiLeaver said as regards good casting 
made in years gone by, without analysis, he had 
wondered whether these results were ever uniform. 
They might be able to make a correct casting, and 
up to standard, but could they repeat the process 
a hundred times without analysis? With regard 
to sending specilications to pig-iron makers, the 
question that arose was did they really know what 
they wanted? As soon as they could arrive at a 
standard, then they were making a step in the 
right direction. Commercially, of course, they 
could not always melt all pig-iron; it was too 
expensive, and in London particularly they had 
to deal with large quantities of scrap. They did 
not know under what conditions the scrap had 
been made, or from what analysis it had been made, 
so that they had to work to some sort of simple 
analysis to get uniform results, and it was essen- 
tial that each foundry should have some means 
whereby they could check these results. The ques- 
tion of carbon appeared to him to be important, 
especially as, now and again, they had to work to 
a carbon analysis, and it was found rather difficult 
to keep that element constant. It would be 
interesting to know the best means of securing a 
uniform carbon, say, 3.25 per cent. throughout. 

Inverted Chill Castings. 

The same analysis would often give a different 
fracture. Some recent castings showed a fracture, 
in which some of the metal was grey and some 
white. That occurred in, say, 8 boxes out of 
80. Some of the castings were from the same 
ladle, and he did not know whether anybody could 
give a solution to a problem like that. The 
analysis of the iron showed silicon 2.3 per cent. 
and sulphur 0.12 per cent., and all the other 
elements were consistent with a reasonably good 
machineable iron. 

Russian Foundry Practice. 

Mr. Rosertson said he thought that in cast iron 
they had a material very much more complex than 
steel. He recalled that about 12 or 15 years ogo 
steel metallurgists were engaged in much the same 
kind of controversies as were to-day engaging the 
minds of grey-iron foundrymen. In considering 
the question of oxygen ii relation toe cast iron, 
foundrymen should realise the extreme difficulty 
that there is in making accurate determinations 
of oxygen, or of other gases for that matter, in 
iron, or even in steel. He believed that the qies- 
tion of oxygen was of considerable importance as 
affecting the quality of cast iron. He considered 
it possible that the general increase in the sizes of 
blast furnaces, and in the rate at which they were 
driven during the last 20 or 30 years, might easily 
account for the difference in quality between pig- 
irons produced at the present time and those of 
years gone by. He had recently been speaking to 
a gentleman who had just returned from Russia, 
who for a number of years had been in charge of 
a foundry in that country. On asking about the 
quality of the pig-iron in Russia, he was told that 
they did not trouble about pig-iron as they 
had the most excellent scrap in the form of old 
eannon from the Crimean War, and that by melt- 
ing up this scrap they had produced extraordi- 
narily good castings under what were otherwise 
adverse conditions. No doubt many other examples 
could be quoted to prove that cast iron produced 


years ago was superior to that of to-day, even 
although having the same chemical analysis. He 
suggested that the whole question of the influence 
of oxygen on vast iron might well be left to the 
British Cast sron Research Association. ‘They, he 
believed, had the technical ability and would have 
the necessary apparatus to deal with the problem 
and find some solution. At the Blackpool Meeting, 
both in connection with Mr. Shaw’s paper and Mr. 
Elliott’s paper, this question of oxygen had been 
raised and produced a fairly lively difference of 
opinion. When considering the question of the 
quality of iron which had been previously melted 
in a cupola and afterwards treated in the electric 
furnace, some members were of the opinion that 
the improved quality was due almost entirely to 
the high casting ‘temperature which could be 
cbtsine’, and that sulphur and oxygen, far from 
being harmful, were quite possibly actually bene- 
ficial to the iron. Other members held that the 
removal of the sulphur and oxygen from the iron 
was one of the principal causes of the improved 
quality of the metal. 


A Historical Contribution. 

Mer. Westey Lambert mentioned that he had had 
aun opportunity of analysing a very large number 
of old cast-iron guns, and had seen fractures in 
many instances. They were very uniform, and the 
analysis in almost every case fell within very 
narrow limits. He had been detailed at Woolwich 
on one occasion to write out a sort of chronological 
synopsis of the transition from bronze cannon to 
the modern steel ordnance, and was fortunate in 
having access to a number of old foundry records. 
These cast-iron cannons were made to a rigid speci- 
fication issued by the War Office; the class of pig 
to be used, and the quantity and character of the 
scrap were clearly indicated, as also the nature of 
the fuel to be used, and so far as cast-iron found- 
ing in those days was concerned, the industry was 
confined to but a few firms of good repute. It 
may be interesting to mention incidentally that pro- 
vision was made in the Woolwich Foundry Record 
Books for the insertion of the meteorological condi- 
tions appertaining during the time of melting and 
casting. Both barometric and hygrometric obser- 
vations were entered, as also were observations 
of the direction and force of the wind, with other 
interesting data. 


LANCASHIRE BRANCH. 


A section of the Lancashire Branch has been 
established at Burnley, the Section-President> being 
Mr. J. Hogg and the honorary secretary Mr. J. Pell. 
The opening meeting was held at the Technical 
College, Burnley, on November 8, and was attended 
by Mr. W. H. Meadowcroft, the President of the 
Lancashire Branch. Mr. R. H. Place, Vice-Presi- 
dent, occupied the chair, and, after expressing his 
pleasure that it had been found possible to estab- 
lish a Section in Burnley, stated that the industry 
had made progress since the Institution was estab- 
lished. The growth of knowledge had led to the 
introduction of improvements, and the war, with 
the changes which had followed in its wake, ought 
to impress deeply upon their minds the necessity 
of going forward. He then called upon Mr. H. 
Sherburn to read a Paper upon “ The Principal 
Elements in Pig Iron and the Practical Value of 
Attempting to Understand their Influence.’’ In 
the course of his Paper, Mr. Sherburn outlined 
the old-fashioned contin of approximating the 
value of pig-iron to the foundrymen. After a 
brief description of a blast furnace the influence 
of each of the common elements on pig-iron was 
outlined. The effect of remelting pig-iron was 
next dealt with, and a plea was made for the com- 
merce of pig-iron to be conducted on a chemical 
standards basis. A strong appeal was made by 
the lecturer for foundrymen to take up the study 
of metallurgical chemistry, winding up with the 
following remarks, “ The moulder will understand 
his work better if he realises the chemical aspect 
of his work. The furnaceman will find a new in- 
terest in his furnace. The metal-mixer will dis- 
cover new fields to conquer, and evervbody will find 
that the «esthetic side of foundry work is its most 
attractive feature.”’ 

An interesting discussion followed the Paper, 
in which Messrs. Meadowcroft, Hogg, Miles and Pell 
took part. In a reply to a question as to the 
suitability of Continental pig-iron for light cast- 
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ings, the lecturer pointed out that one large con- 
signment contained only 1.5 per cent. of silicon 
instead of the specified 2.5 to 3.0 per cent. This 
was too low for such work. Another feature of 
Continental pig-irons was that they were usually 
higher in phosphorus than the British irons. He 
had known it as high as 2.0 per cent., but 1.5 
per cent. could be taken as average. 

A vote of thanks to the lecturer concluded the 
meeting. 


NOTES FROM THE BRANCHES. 


Newcastle Branch. 


Mr, Edward Smith, a past Branch-President, 
having been elected Mayor of South Shields, the 
members of the Branch took part in the ceremonies 
connected with Mayor’s Sunday. 

The new session has opened briskly, some 20 
new members having been enrolled and nearly 100 
members assembled for the annual meeting. 

Mr. R. O. Patterson has been elected Branch- 
President, and has the support of Messrs. H. J. 
Young and S, W. Wise as Vice-Presidents, 


Sheffield Branch. 


Mr. John Watson, the Branch-President, has 
been appointed managing director of Messrs. 
Seager & Hull, file manufacturers, Sheffield. 


fLondon Branch. 


The Braintree Castings Company have accorded 
an invitation to the members to visit their works 
on Saturday afternoon, November 26. 


Mr. H. O. Starter, THE PRESIDENT OF THE 
Lonpon BRANCH OF THE INSTITUTION OF 
British FounDRYMEN. 


Mr. Slater is foreman over the iron and steel foundry 
at Woolwich Arsenal. He served his apprenticeship 
under Mr. J. Ellis, a past-president of the 
Institution. He volunteered for service in the South 
African War, and after being wounded was captured 
at Bloemfontein, but released after eighteen hours’ 
captivity. He has been a member of the London 
Branch since its inception. 


The annual 
December 15, 


dinner has been arranged for 


British and Belgian Metallurgical Practice. 

Mr. L. G. Harris, in a Paper presented last 
Saturday to the Staffordshire Iron and Steel Insti- 
tute, dealt with comparative methods of British 
and Belgian guide rolling and general 
practice, and stated the destruction of many of the 
old Belgian mills by the Germans, a good many of 
which have been replaced on modern lines, will 
be a great advantage to them, not only at the 
present, but in the near future. He regretted 
that the general idea in this country seems to be 
to keep a mill running so long as the wheels will 
go round. There is no doubt that at present the 

ntinental mills are beating us, not only in our 
own home markets, but in every market in Europe. 


British vy. Continental Brass. 


The Question of Surface Finish. 

In a Paper on ‘‘The Rolling of 70-30 Brass,"’ 
read by Mr. H. A. Hayes at last week’s meet- 
ing of the Birmingham Metallurgical Society, an 
account was given of some investigations made 
under the direction of Dr. Brownsdon, chiefly with 
a view to ascertaining the effects of successive 
passes through the rolls upon the structure and 
physical properties of the alloy, and thus throwing 
some light upon the critical amount of reduction 
beyond which annealing would not suffice to 
remove the deteriorating effects of cold work. Mr. 
Hayes remarked that the surface defects chiefly met 
with in brass strip and sheet could be divided into 
three main classes :—(1) Spilly areas, (2) scratches, 
rolled-in mill scale, dirt, etc., and other mechani- 
cal defects, (3) stains. The first-named was the 
most serious, and was too frequently met with. 
Spilly areas were due to bad pouring, which caused 
splashing of partly solidified metal on to the surface 
of the ingot mould, cracks and serious porosity 
of the ingot mould, contracting moisture which 
gave rise to subcutaneous blow-holes, and fragments 
of sand, metal, etc., mixed in with the mould 
dressing. The steel-works practice of machining 
blooms all over when required for strips could be 
advantageously adopted in the non-ferrous strip- 
rolling mills. Unless this were done, the success- 
ful production of brass sheet suitable for the 
manufacture of engraving and name-plates and 
other products requiring a superior finish would 
be expensive, owing to the large quantities of 
scrap due to surface effects. 

Mechanical defects were altogether too frequent. 
The rolling-in of mill scale and dirt could be 
avoided by adopting closed muffles for all heating 
operations, and the keeping the floor of the rolling 
mill clean, and, as far as possible, keeping the 
material off the floor. Continental manufacturers 
scored, very largely, due to the excellent finish 
ascribable to the use of steel rolls, the use of which 
in England was limited. 

The Non-Ferrous Research Association was con- 
ducting a research on staining, which was due, in 
Professor Turner’s opinion, to the presence of 
chlorides in the wash waters. Recent work indi- 
cated that the removal of grease from the material 
before annealing greatly helped in preventing 
staining. Insufficient cleaning and pickling re- 
sulted in the material becoming badly stained 
after being left standing for some time. Equality 
of strip and sheet dimensions was important. 
By the use of well-kept steel rolls it was far easier 
to roll to the accurate thickness. In conclusion, 
Mr. Hayes dealt upon the necessity for the intelli- 
gent co-operation of the rolling-mill worker and 
manager. 


The Date of the Iron Age in Great Britain.—The 
ottery found on Iron-Age sites in Britain has hitherto 
dated that age about B.C. The recent discoveries 
carry the era back to some two hundred years earlier. 
In the course of a paper read before the Wiltshire 
Archzological Society, Mrs. B. H. Cunnington said 
that All Cannings Cross is the name of a farm about 
six miles from Devizes. The site proved to be that of 
a village that had been inhabited in the early Iron 
Age; it seems to be one of the earliest, if not the 
earliest, occupied site of this period as yet known in 
Britain. A large quantity of pottery, some of particu- 
larly interesting types, has been found, a good many 
tools or implements of bone, a few ornaments, 
etc., and fragments of both bronze and iron. As far 
as the evidence goes at present the site was not occu- 
ied before the beginning of the early Iron Age, per- 
500 or 600 B.C., and the village seems to have 
been abandoned before the Roman occupation of 
Britain—from the early type of the pottery probably 
not less than a century or more before. Not a single 
fragment of anything Roman has been found on the 
site. Brooches of bronze, and probably also of iron, 
were used; as well as iron, bronze, and bone pins. 
A certain amount of metal work was done on the spot; 
fragments of several crucibles were found and iron and 
bronze slag dross. It is most unlikely that the All 
Cannings site is unique; there are doubtless many 
others where the same forms of will be found ; 
so it goes a long way to show that Britain’s Iron Age 
n earlier than has hitherto been supposed, and 
that Britain had in fact an iron age of its own to some 
extent contemporary with the Continental 
period, which seems to have begun in Oentral Europe 
about 800 B.C. 
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Iron and Steel Works Practice. 


The Presidential address delivered by Mr. R. H. 
Arcuer Covrson, of the Skinningrove Iron Com- 
any, Ltd., before the Cleveland Institution of 


Ingineers, was especially noteworthy in that 
it was the first delivered in the Cleveland 
district’s ‘‘New Home of Technical Science’”’ 


the Cleveland Technical Institute. In _ his 
opening remarks Mr. Coulson spoke in eulogistic 
terms of the features of the Institute and of the 
enterprise and initiative of those responsible for 
its inception and construction in the face of many 
difficulties, and paid a special tribute in this con- 
nection to the labours of Dr. J. E. Stead. 


Passing on to his address proper, the President 
said that British iron and steel manufacturers were 
staggered by the magnitude of the difficulties they 
now faced. Ths boom of 1919 and part of 1920 
raised the price of British iron and steel pounds 
per ton above what the German, Belgian and 
French producers were willing to accept, and the 
rate of exchange only made matters worse. Even 
with the reducticn in the cost of fuel the manu- 
facturer found himself unable to produce at such 
a price as would enable him to meet competition, 
not only in the export market but in the home 
markets as well. There was no doubt that high 
fuel and labour costs would continue for a long 
time to be a serious handicap to British manu- 
facturers, particularly in the export trade, and 
there appeared to be little doubt that the produc- 
tion of British steel would not recover to any 
marked degree until the price of coal and cost of 
labour generally came down very considerably. 


Having this in view (continued the President) 
the question that naturally arises is, how are we 
preparing to meet these obstacles and how far are 
we “putting our houses in order’’ to enable us 
to bring down the cost of manufacture? It has 
been said that the works that best organise them- 
selves to meet conditions surpassing the keenest 
pre-war competition will be the most successful 
in the future, and, although at the moment the 
cost of fuel is the main factor, enterprise and 
enlightened guidance are bound to make their 
effect felt in the end. Having gone carefully into 
the technical position and laid out the plant in 
such a manner as to obtain a maximum of fuel 
economy, much has been done, but the main deter- 
mining factor of success is reliability. The most 
scientific lay-out can be rendered useless by 
mechanical inefficiency. Particularly is this so 
in a composite works where all departments, from 
the coke ovens to the finished product, are 
dependent one upon the other. A small defect at 
the beginning of the process may grow to such an 
extent as to make the difference between profit 
and loss in the main finished product. 

Handling Materials. 

Much has been written upon this subject and 
its effect upon cost of production, and, where new 
plant has been put down, great strides have been 
made in this direction. The chief point is to go 
far enough with any scheme adopted, as all the 
saving in one section can be nullified by the casual 
labour required to link up with the next section 
of the work. No matter how complete the arrange- 
ments may be for dealing with incoming material 
into stock, all may be useless if the methods of 
getting the material out of stock to the point 
required for manufacturing are not complete. 
Again, it is possible to err in the opposite 
direction, and make the handling so mechanical 
that it becomes a cumbersome mass of machinery, 
so complicated, costly in upkeep and inelastic as 
to be only efficient on paper. Here again we 
require simplicity and reliability. 

Efficient traffic management, the use of grabs 
and magnets go a long way towards reduction in 
costs, and there is no doubt that the future will 
see the extended use of electric locomotives, more 
so as accumulators are becoming more efficient. 
The possibility of running a complete shift on 
one charge of electric current is within reasonable 
distance, and we may then hope to see the last of 
the huge delays that now occur in obtaining coal 
and water, and the lose of heat units due to Joco- 
motives standing under steam. 


Selection of Materials. 
Under this heading the President referred to 
the Papers read by Messrs. H. E. Wright and 


C. H. Ridsdale before the Iron and Steel Insti- 
tute in 1920 in support of his contention 
that the quality of coke required for the 


blast-furnace burden could be shown to vary 
very considerably on account of the chemical 
composition, (1) because of the extra limestone 
required to flux the impurities, and (2) because of 
the extra heat needed to fuse the slag-forming 
materials. 

The value of coke in relation to the heat re- 
actions in the furnaces is determined not only by 
its carbon content but even more so by ite size, 
its physical properties, its chemical composition 
and the interior and surface structure of the 
pieces. These properties are in turn influenced 
by the chemical and physical properties of the 
coals used in coking, by the density of the cake 
of coal in the oven, by the coking time, by the 
temperature and heat regulation of the ovens, 
and, last but not least, by the methods of quench- 
ing, screening and handling of the finished coke. 

What principally concerns the blast furnace, 
other than the chemical constituents previously 
discussed, is the rate of progression of the com- 
bustion, which depends not so much on chemical 
analysis as on the physical properties of the coke. 
Combustibility is really the speed at which the 
carbon molecules in the coke combine with oxygen 
under given conditions. What must be aimed at 
is a coke which will burn rapidly and with in- 
tensity at the tuyeres, yet sufficiently strong and 
of hard surface to resist abrasion and crushing in 
the furnace. When combustion is slow, it extends 
too high up the furnace, and in this way the 
ratio of direct reduction by carbon to indirect 
reduction by the gases is increased, and large heat 
losses and high top temperatures are the result. 

The quality of coke is influenced greatly by the 
conditions of coking and quenching ; next to pr 
quenching an efficient method of handling and 
screening the coke enhances its value for blast- 
furnace use. The size should be kept within cer- 
tain limits, determined by experience, for each 
kind of coke and for existing furnace conditions, 
and, having established this size, it should be kept 
uniform. The combustibility of coke is greatly 
altered by a change in size, and uniform results 
cannot be expected if it varies from day to day. 
The bad effect of coke fines are too well known to 
dwell upon, and after the coke is screened it 
should be protected as much as possible against 
further breakage. 

The greatest difficulty which confronts the 
ducer as well as the consumer of coke is the fook 
of not only a thorough understanding of the kind 
of coke needed to best suit furnace conditions, 
but also of practical coke tests which might reveal 
those physical properties of the coke so vital to 
furnace practice. 

Refractories. 

Much valuable research work has been done in 
this country in refractories, but much yet remains 
to be done, and I venture to suggest to the brick 
manufacturers of this country that the quality of 
the silica bricks is not so as it was pre-war. 
The quality of British-made magnesite bricks has 
undoubtedly improved, but is yet a long way off 
being as good as the Continental brick. The life 
of the furnace has such a big bearing upon the 
cost of the ingot, that it behoves the manufacturer 
of refractories to come up to the standard of our 
Continental competitors as soon as possible. 

Cleanliness and Order. 

Two very important points in a works are clean- 
liness and order; these in the first place enable 
men in charge of plant to take a pride in their 
work, and when once this has been established a 
great thing has been done. Breakdowns are re- 
duced, and the small things which are so import- 
ant are attended to at once by the men on the 
spot, instead of their developing into something 
more serious. 

Much waste takes place in stores, those extra 
bolts and nuts which don’t go back to the store- 
house, the use of improper oils for various pur- 
poses, packing, jointing and the hundred and one 
things which go to make up a works’ storehouse 
are all places where leakage can and does occur, 
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and if not closely attended to may in a large works 
run to a loss of thousands of pounds per annum. 

The amount of waste in broken bricks, or bricks 
used for purposes they were never intended for, 
all goes to swell the fist, and anything that can 
be } aa to prevent this is always a step in the 
direction. 

“mployees must realise that mechanical appli- 
ances give increased output and allow a firm to 
extend in other directions, and by doing so the 
number of men employed is never less; but the 
field of operations is increased to the ultimate 
benefit of the men and prosperity of the district 
in which the works are situated. 

A last word in regard to handicraft, particularly 
to the youth coming through the shops to-day; they 
have not the pride of craft that their forefathers 
had, and this is not as it should be. British work- 
men must make every effort to maintain their 
reputation for doing more and better work than 
those of any other country, and if this is done 
the remuneration for labour can be maintained 
upon a right scale. If payment by results in the 
form of piecework were more general, production 
would not only be increased and cost kept down, 
but the good workman who is willing and able to 
give of the best would come out more prominently, 
and his activities would not be stunted by having 
to carry the lazy and inefficient. ’ 


The “Aurora” Oil Fuel Burners 
in the Foundry. 


The sphere of usefulness of oil fuel burners in 
the foundry is perhaps larger than is apparent 
from a cursory examination. The field embraced 
covers the drying of large floor moulds, skin 
drying, ladle drying, igniting cupolas, and pre- 
heating castings for such operations as burning- 
on and welding. 

The burner illustrated, the ‘“‘ Aurora,’ which is 
manufactured and marketed by Mr. A. H. Wilkie, 
of 78, Duke Street, Liverpool, is specially adapted 
for foundry work. These burners are being 
adopted by many foundries for a number of opera- 
tions, as they have shown great economy of time 
and fuel, being simple in construction and portable 


Fic. 1.—SnowinG tHe APPLICATION OF THE 
BURNER. 


Two types are made, one operating by means of 
compressed air and the other by a hand-pump. 
The former has the advantage of instantaneous 
starting, without any pre-heating of the nozzle, 
and as there is no coil, there is never any choking 
up through carbonisation; moreover, any kind of 
fuel oil can be used. 


For drying large floor-moulds the No. 1 outfit 
is suitable, the method being to place the 
burner outside the mould and the flame pointed 
into the interior, which is covered with scrap 
plates. 

The flame should be directed on to a core-print 
or a thin piece of plate to prevent blistering if 
it is an iron or brass mould; this being unnecessary 
for steel. The far end of the mould being dried 
first, the burner is reversed after a certain time. 

The saving of time is from one-half to two- 
thirds of what the usual coke fires would take, 
and the economy in the cost of fuel from 25 to 
50 per cent. With steel moulds the advantages 
are still greater, as in two hours a mould can be 
thoroughly dried which would take 24 hours when 
dried with an open fire. 

For skin-drying, the manufacturers recommend 
the No, 2 burner, the flame of which passes over 
beth halves of the mould. 

For lighting up the cupola the No. 1 burner is 
again used, the modus operandi being to lay one 
layer of coke on the hearth of the cupola, then 
to build an arch of coke. In the case of an open- 
back cupola this is best done by laying a 5 in. dia. 
pipe three-quarter way into the cupola and build- 
ing the coke round it, filling up with coke as usual, 
and then withdrawing the pipe. The burner 
should be kept 5 to 6 in. outside the cupola, In 
30 to 45 minutes from lighting the burner the 
whole of the coke will be well alight, and blast 
can be put on. 

The advantages are that it saves the cost of coal 
and wood, as well as the handling of same: more- 
over, the first iron is considerably cleaner and 
hotter than when the cupola is allowed to burn 
up slowly, as the bed is white hot. Lastly, there 
are no ashes, and there is no fear of back-draught, 
thus eliminating the smoke nuisance. 

Other applications of these burners are for pre- 
heating castings for burning or welding, drying 
ladles and heating steel ladles prior to taking the 
metal from the converter or electric furnace. The 
special advantages for this purpose being that 
the method is clean and the heat can be kept on 
until the last moment, thereby avoiding chilling. 

The pressure of compressed air required 
naturally varies with the class of work to be done 
and the specific gravity of the oil used. It ranges 
from 50 to 60 Ibs. per sq. in. with heavy fuel oil 
for starting up the cupola, to 10 Ibs. when using 
paraffin for skin-drying. 


The Determination of Sulphur and Silicious 
Matter in Brass. 

Thirteen grams of brass drillings, together with 
a few crystals of KCIO, are dissolved in 75 c.c.s. 
HCl (s.g. 1.16) and 25 c.c.s, HNO, (s.g. 1.42). 
When dissolved the solution is taken down to dry- 
ness and baked for half an hour. The cake is dis- 
solved in 30 c.c.s. HCl. (s.g. 1.16) and 30 e.c.s. 
of water, and again evaporated to dryness, but 
not baked; 10 c.c.s. HCl. (s.g. 1.16) and 20 ¢.c.s. 
of water are next added, and the whole is once 
more taken down to low bulk; when sufficient acid 
is left to redissolve the cake, 150 c.c.s. of water are 
added, and the solution is boiled until the cake is 
completely dissolved; the silicon is filtered off by 
using an ashless filter paper, washed thoroughly 
with hot water, dried, ignited and weighed as 
SiO,. The filtrate is boiled and 10 c.c.s. of a boil- 
ing solution of BaCl, are added. The boiling is 
continued for some minutes and the BaS0O, is 
allowed to stand for twelve hours. The precipi- 
tate of BaSO, is filtered off through a double 590 
filter: washed alternately with hot water and dilute 
HCl, dried, ignited and weighed as BaSO,. 

Factor to sulphur = 0.13735. 

As each bottle of HCl and HNO, is opened the 
weights of BaSO, precipitated from 100 c.c.s. of the 
acid is estimated as follows :—100 ccs. of the acid 
are measured off and a few crystals of KCIO, are 
added and the solution is evaporated to dryness. 
The residue is taken up in 150 c.c.s. of water, and 
the sulphates are precipitated in the usual way. 
In the actual estimation the weight of BaSO, pre- 
cipitated by 115 c.c.s. of HC! and 25 ¢.c.s TINO, és 
subtracted from the total weight of BaSO, precipi- 
tated in the brass estimation. 
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The Munich Foundry Exhibition. 


By C. Irresberger. 


At the German Foundry Exhibition in Munich 
numerous moulding machines of all types were 
represented, from the simple squeezer to the 


turn-table machine for hand-moulding, Fig. 1, is 
noticeable for the movable moulding table A, 
which leaves the machine quite free and is easily 


Fic. Macnine, or tHe Tarow-over Press Piate Type. 


Fie. 3.—Hypravriic Movipine Macnine with ‘TRAVELLING CROSS-BEAM PRESS. 


shockless jar-ramming machine. Improved hand- accessible in front during moulding. The machine 


moulding machines, as well as hydraulic, electric, 
pneumatic and belt-driven, were also shown. All 
machines were represented in full operation, and 
so gave a good survey of the present state of the 
moulding machine industry of Germany. 

A prominent foundry equipment manufacturer 
exhibited, amongst others, three hand-moulding 
machines showing different innovations. The 


has two lifting posts, in the bearings of which the 
trunnions of two turn-over tables are lying. 
Immediately beside the lifting pillars the counter- 
weights C are arranged, so that an unequal load- 
ing of the lifting posts is impossible. The second 
photograph shows the process during the drawing 
of the flask, at which time the moulder 
keeps down the lifting lever with his left foot. 


* 
Fic. 1.—HAnp-MouLpING wirn TuRN-OVER PLATE. 
' 
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In the third photograph a finished mould is to 
be seen. The novelty of the machine is, apart 
from the simplest possible construction, the 
peculiar arrangement of the movable table, 
which will be appreciated by a comparison between 
the first and the third photographs. 

A hand-moulding machine with lever-pressure, 
Fig. 2, is characterised by its pressing from above. 
By means of the hand lever B the press cross 
beam is moved down and the sand compressed. In 
the second photograph the lifting of the flask is 


Fig. 4.—Hyprautic Movutptinc Macuine PRovIpED 
WITH A PRESS-PLATE OF THE THROW-OVER TYPE. 


shown, whilst the third photograph shows a 
finished mould and the machine ready for receiv- 
ing a new flask. 

he machine represented in Fig. 3 shows a 
most simple construction for hydraulic operation. 
The pressing device is arranged above the mould- 
ing table, the lifting device below it. The press 
cross beam is mounted on four wheels, whereas 
the moulding table is rigid. The moulder has the 
lifting device immediately in sight, and may keep 
it always in order, any irregularity being at once 


Fia. 6.—Movrips MovuLpED ON WITH THE MACHINE 
TLuvsTRATED IN Fia. 5. 


apparent. The height of the press plate is regu- 
lated so that deep and shallow flasks may be 
pressed with very small water consumption. With 
the machine represented in Fig. 3 the water 
supply to the press head is carried by the pipes E, 
which follow the movements of the press cross 
beam by three flexible connections. The smallest 
machine of this type is actuated by means of a press 
cross beam with a throw-over motion (Fig. 4). 
The two pillars of the press cross beam turn round 
in joints H and H, the water is supplied by 
pillar F 1 and a rod I limits the movement of the 
thrown-back press cross beam. 


Another German manufacturer showed a 
hydraulic moulding machine, Fig. 5, for mul- 
tiple moulds, of. which the lower moulding 


Fig. 5.—Hypravtic Movutpinc MacHINE FOR THE 
PREPARATION OF MouLps Ustne FLasks. 


plate A is arranged on the working table and 
the upper moulding plate A on the press plate. 
The modus operandi is as follows:—A flask K is 
put on the lower pattern plate A, filled with 
sand, a round filling frame is fixed and filled 


Via. 7—Tue MacuIne OPENED FOR THE INSERTION 
or COoREs. 


with facing sand. The press-head B is now 
swung in, the sand is pressed, which causes 
the filling frame to be pressed into the sand, then 
the press-head B is swung out again. On sinking 
the table with the pattern plate A the mould is 
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loosened from the upper pattern plate A, where- 
upon, after turning the cross C, the flask is lifted 
from the lower pattern plate A_ by pressing 
down the lever D. The first flask must rest 
squarely upon a board with its whole surface. It 
is, therefore, necessary, if the mould is elevated, 


Fic. 8.—TuHe CLosep Macuine. 


to remove the surplus sand. If it shows cavities, 
however, they must be filled up by means of a 
small-gauge frame laid on the plate. 


Fig. 9.—Tue Movutp Turnep VERTICALLY FOR 
CasTING. 


Further flasks are moulded in the same way and, 
by means of guide pins, put upon the preceding 
ones until the staple has reached the required 
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Fie. 10.—THe Macutneé OpENED AFTER CASTING. 


height. All flasks except the first are provided 
with a rubber gate pin. Finally, a weight plate P, 
Fig. 6, is put upon the top mould, and the snap 
flasks are removed to use them again. As the 
filling frames are pressed into the sand the leaking 
out of the iron during casting is avoided. 
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The Schwibische Hiittenwerke, of Wasseral- 
fingen, exhibited, amongst others, a casting 
machine (Figs. 7, 8, 9 and 10) which allows of 
the production of small castings in chill moulds. 
The pieces are annealed, by means of which they 
approach the qualities of malleable iron. Fig. 7 
shows the machine in the position for inserting 
the cores, Fig. 8 after the mould has been closed, 
Fig. 9 with the mould turned vertically ready for 
casting, and Fig. 10 with the opened mould in 
position after casting. The machine is specially 
designed for making small fittings and for parts 
of domestic machines. 

A high value was set upon jar-ramming ma- 
chines, many kinds of which were represented. 
Some of them followed rather closely the Ameri- 
can types. There was, however, a good number 
of original jolt-rammers,  electrically-operated 
shockless jolt-machines, and a machine based on 
new  principles—the pull-jarring machine—also 
commanded much attention, 


Tenders for the Trade Ship. 


The directors of the British Trade Ship, of 
which Earl Grey is chairman, announce that pro- 
visional tenders are being obtained by the builders 
of the ship for the various parts and fittings. 
Exhibitors who are in a position to supply some 
part or fitting as an exhibit actually in use on 
board, quite apart from their display in the ex- 
hibition proper, are naturally anxious to have their 
products accepted for this purpose. At Wallsend- 
on-Tyne, where the ship will be built, and at the 
offices of the British Trade Ship, 12, Grosvenor 
Gardens, London, the examination of specifications 
is taking place with a view to determining the 
market value of each part and its exhibition value 
to the supplier. 

The examination is of considerable interest, as 
revealing the place of different cities in the con- 
struction and equipment of the Trade Ship. 
Birmingham wants its bedsteads in the best cabins; 
Kidderminster its carpets; Bradford its textiles, 
not only on show but in use; Sheffield its cutlery; 
and so on with hardware, machinery, leather, glass 
and electrical goods. 

The trades mentioned make up two-thirds of the 
total exports of the country, and the realisation 
of this fact explains why the directors of the Trade 
Ship are inundated with demands to provide ex- 
hibits which will be actual fittings of the ship. 
The acid test which the builders will apply in all 
cases is that of quality, and, unless an exhibitor 
can satisfy them that his product is of the highest 
quality 1t will not be included as part of the struc- 
ture or of the fittings of the ship. When full 
arrangements have been completed the names of 
the chief firms responsible for the various com- 
ponent parts of the Trade Ship will be published. 


Str ALEXANDER Kaye BUTTERWORTH proposes to 
retire at the end of the current year from the post 
of general manager of the North-Eastern Railway 
Company. Mr. R. L. Wedgwood, the present deputy 
general manager, has been appointed general manager 
as from January 1 next. 


Limits of Solubility of Carbon in Ternary Steels.-— 
Herr Karl Daeves, in a German chemical paper, cut- 
lines the investigations carried out by him on the 
solubility of carbon in ternary steels: (1) In the 
chromium-iron-carbon system, and (2) the tungsten- 
iron-carbon system. e found that chromium and 
tungsten considerably reduced the solubility of carbon 
in iron, i.e., the eutectic line was prelonged consider- 
ably in the iron direction, with increasing percentages 
of these two metals in the alloy. He determined the 
limits of solubility of carbon in the ternary diagrams 
Fe-Cr-C and Fe-W-C within the limits of concen- 
tration obtaining in practice. He also found that the 
so-called “‘ double carbide,’’ which previous investiga- 
tors showed to occur after a definite percentage of 
carbon and chromium (or tungsten) had been reached, 
was present in untreated melts in ‘the form of a 
eutectic, and that consequently the solubility line de- 
termined by the presenit author also formed the limit 
for the occurrence of ‘‘ double carbides.’’ The presence 
of this eutectic was found to have a considerable effect 
on practically all the istics of these steels ; 
and the pro 


perties of the material were always modi- 
fied where the solubility line was exceeded. 
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THE FouNDRY of Messrs. Jenkins & Sons, at Neath, 
has been badly damaged by fire. 

THe Tyne Iron Company’s yard, 
Willington Quay, has been placed on short time. 

Tue Stores Department of the Port of London 
Authority has been removed to Tower Hill, E.C.3. 

Haprietps, Limirep, have associated themselves 
with the Australian Electrical Steel Company, Limited, 
of Sydney. 

Conpvuits, Liuirep, of Birmingham, hav 
removed their Newcastle-on-Tyne branch to 72, St. 
Mary’s Place. 

Tue secretary of the Boilermakers’ Society reports 
that there are 29,355 members unemployed, as against 
28,651 in September. 

Tue shipbreaking empioyers are proposing a reduc- 
tion in wages to their workmen, similar to that lately 
conceded by the shipbuilding trades. 

Tue Councit of the Institution of Automobile 
Engineers have awarded the Crompton medal to Mr. 
H. L. Heathcote for his paper on ‘ Ball Bearings.”’ 

A MEETING of the Glasgow section of the Society of 
Chemical Industry was held in Glasgow, last week, 
when a paper was read by Mr. E. H. ‘Lewis on “ Iron 
Portland 

‘* Sprincs’’ was the subject of an address given 
recently at Sheffield by Mr. C. E. Squire to members 
of the Sheffield Association of Metallurgists and 
Metallurgical Chemists. 

& Arxrnson, 47, Victoria Street, 
S.W.1, are supplying four Chapman gas producers 
with agitators and mechanical feed to the Consett 
Iron Company, Limited. 

Tue Bricutsipe Founpry AND ENGINEERING Com- 
PANY, Lrurrep, Wicker Iron and Engineering Works, 
Sheffield, have removed their London office to 
Chicheley Street, Belvedere Road, S.E.1. 

Mr. J. Cocksurn Mitxar, C.A., speaking at a meet- 
ing of the Edinburgh Chamber of Commerce, said that 
the available water-power of the world if utilised would 
be equal to about 1,800 million tons of coal per year. 

A paPER on ‘‘ The Economics of the Engineering 
Industry ’’ was read on Saturday last by Mr. J. 
Richardson, of Dalmuir, at a meeting of the Glasgow 
and West of Scotland Association of Foremen Engi- 
neers and Draughtsmen. 

Tue members of the South Wales Institute of Engi- 
neers met at the Institution, Cardiff, on Thursday 
of iast week, when Mr. D. Brownlie read a paper on 
‘** Boiler House Management.” 

AT A MEETING last week of the Staffordshire Iron 
and Steel Institute, at Dudley, a paper was read by 
Mr. L. G. Harris, of Guest, Keen & Nettlefolds, Limi- 
ted, on “ British and Belgian Methods of Guide Roii- 
ing and General Forge Practice.’’ 

A» iron foundry wiil shortly be established at 
Norton, near Malton, Yorkshire, by the United 
Foundry Company, Limited. A site of seven acres 
has been secured, and work on the construction of 
roads and railway sidings is now in progress. 

Messrs. Atex. StepHEN & Sons, Limirep, Lint- 
house, have received instructions from the Anchor 
Line, Limited, to proceed with the completion of the 
liner California, on which work had been completely 
suspended for a considerable period. The California 
is of about 15,000 tons gross. 

Mr. H. Kerway Bamser, in a paper read before 
the Institute of Engineers, expressed the view that 
as regards British railways financial and other diffi- 
culties must hinder the adoption of many up-to-date 
methods for some time to come, but cheap transport 
depended largely on their adoption 

A RECENT instance of Welsh tendering success is that 
of the British Mannesman Tube Company, Limited, 
Landore, who have just completed the first consign- 
ment of 13,000 telephone wire standards for Dutch 
East India, a contract which they secured in face of 
the keenest competition from Germany. 

A report from Holland states that a large steel 
works is now being planned at Ymuiden, and thou- 
sands of workmen will be employed there. This is an 
important step in Holland’s desire to be self-contained 
in the engineering and shipbuilding industries, and the 
works are to be subsidised by the Dutch Government. 

CONSIDERABLE PROGRESS was made in the Algerian 
output of minerals in 1920, the output of the chief 
minerals in 1920 including the following :—Iron ores, 
1.114.438 metric tons (782,805 in 1919); zine ore, 
12,804 tons (8,318), and copper ore, 601 tons (1,000 in 
1919). The whole production of these ores was ex- 
ported. 

THE tauncH from Vickers’ Naval Construction 
Works, Barrow, of the oil-tanker Scottish Minstrel is 
reported, this being the third vessel built for Tankers, 
Limited. These have a displacement of 14,000 tons, 
carry over 10,000 tons of oil in bulk, and are fitted 
with Vickers’ latest type of internal combustion 
engines. 


New Daly rates of pay for inspectors of ordnance 
machinery and inspectors of mechanical transport 
have been fixed as follows:—Chief inspector, 
£2 12s. 6d. ; inspector 1st-class, £1 16s. 6d., and after 
five years £2 2s.; inspector 2nd-class £1 8s. 6d., and 
after fifteen years £1 11s. ; inspector 3rd-class, £1 1s., 
and after seven years £1 4s. 

A CABLE REPORT from South Africa states that a 
British tender for filtration plant has just been accep- 
ted by the Rand Water Board for the purification of 
the Vaal River water which is to be supplied for 
drinking purposes to Johannesburg and district. The 
tender was sent in by the Paterson Engineering Com- 
pany, Limited, of Windsor House, Kingsway, London. 

THe Mornerwett Bripnce Company, Limirep, of 
Motherwell, have secured an Admiralty order for the 
erection of steelwork abroad, which, together with the 
orders in hand, will keep the works in full operation 
for some time to come The above-mentioned 
Admiralty order is for 10 oil-fuei storage tanks, each 
with a capacity of 12,000 tons, to be erected at 
Rangoon. 

Matt apvices from Hongkong report the launch there 
by the Hongkong and Whampao Dock Company, Limi- 
ted, of the oil tank steamer Paludina, of 8,400 tons 
deadweight, for the Anglo-Saxon Petroleum Company. 
The Paludina is the first of four oil tankers which the 
firm are building for the same owners, and the first 
steamer to be launched from the company’s new 
shipyard. 

HE directors of the South Wales Electrical Power 
Distribution Company, Limited, intend making appli- 
cation to Parliament in the ensuing session for an 
Act to amend the provisions of the Companies Acts, 
1900 to 1920, and to make further provision in regard 
to the company’s capital and debenture stocks and 
other financial matters, and to enlarge and vary the 
company’s powers in these respects. 

At the Iron and Steel Works of Tamaris, belong- 

ing to the Fonderies et Forges d’Alais (France), a 
4-ton oper-hearth steel melting furnace, designed by 
the E. W. Harvey Gas Furnace Company, Limited, 
of 70, Victoria Street, Westminster, S.W.1, has 
recently been set to work. Four charges of steel are 
made per 24 hours. This furnace is of the Harvey- 
Siemens type, with air regenerators only. 
THe Nortu Lonspate Iron & Street Company, 
Limirep, of Ulverstone, with q capital of £200,000, 
proposes to acquire the Whitehaven Hematite Iron & 
Steel Company, Limited, which has a capital of 
£129,000, whose shareholders exchange for an equiva- 
lent amount of North Lonsdale capital at par. The 
alliance of interests will enable deliveries of ores and 
iron to be arranged on most favourable geographical 
conditions. 

Tue Transport Sus-CommitTEE of the Association 
of British Chambers of Commerce has passed a resolu- 
tion expressing the opinion that it is essential that 
everything possible should be done to stimulate the 
production of pig-iron, and urging railway companies 
to accord exceptional treatment in the rates charges 
for the conveyance of raw materials and fuel to blast 
furnaces. A communication to this effect has been 
forwarded to the Railway Rates Tribunal. 

Twiss Exectric TRANSMIssION, London, 
§$.W.1; Schofield’s Foundry Company, Littleborough, 
near Manchester: Baynalls Forge and Engineering 
Company, Limited, Sunderland; Brooks & Doxe 
(1920), Limited. West Gorton: James McDougall, 
Limited. Hope Patent Tube Works, Mestycroft. Wed- 
nesbury; Rice & Company (Leeds), Limited, Elland 
Road, Leeds; Cyclops Iron Works, Limited, West 
Ferry Road, Milwa!l, E.; National Alloys, Limited, 
Altior Foundry, Iferd, E.; Jas. Carmichael & Com- 
pany, Limited, Ward Foundry, Dundee; and Combus- 
tion Developments, Limited, Kingstoti-on-Thames, 
have become members cf the National Federation of 
British Industries. 

Tue inaugural dinner of the London Centre of the 
National Hardware Association, Limited, was held on 
November 15, the president (Mr. O. Nettlefold) being 
in the chair. Among the guests were:—Sir J. 
Remnant, M.P., Mr. G. Harvey, Mr. J. Phillips, Mr. 
E. Le Bas, Mr. A. Rosborne, Mr. J. G. Bower, Mr. 
T. C. Plumpton, Mr. E. E. Kent, Major Whyman, 
Mr. Goddard, Mr. Bishop, Mr. T. C. Vircent, Mr. J. 
Whitley. Mr A. C. Meyies, Mr. C. H. Fullwood, 
Mr. F. W. Corner, Mr. J. Keeves, Mr. G. A. Nelson, 
Mr. C. F. Gray. and Mr, T. A. Ross. 

A MEETING of the ircn, steel, tinplate and metal 
merchants’ section cf the London Chamber of Com- 
merce will be held in the near future. at which there 
wil! be considered, among other matters, the full 
‘“‘Export Credits Scheme of the Government ”’: 
** Standardisation as Affecting Iron, Engineering and 
Building Trades.”’ ‘‘ Tron and Steel Specifications as 
Understood in Great Britain, the Continent and North 
America,”’ and ‘‘ Recent Refusals of Railways te 
Accept Normal Pre-war Length of Tubes and Bars.” 
The present position of the inquiry by the Rates Ad- 
visory Committee as to the forthcoming revision of 
the railway classification on the iron, steel, tinplate 
and metal goods w li be reported. 
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IRON AND STEEL MARKETS. 
Pig-iron. 

Reports from all the chief centres of pig-iron produc- 
tion are practically unanimous in describing the condi- 
tions of the trade as extremely unsatisfactory, the 
absence of active demand, either on home or export 
account, reducing most markets to almost complete 
stagnation. In the Midlands a little pig-iron is being 
bought by foundrymen, with prices tending distinctly 
to lower levels, although on a very gradual scale, the 
most recent decline only amounting to about half-a- 
crown per ton. The production of cold-blast iron has 
been resumed in South Staffordshire, one of the Nether- 
ton furnaces having been put into commission after a 
long spell of idleness. The only change in the Scotch 
pig-iron trade is a slightly better inquiry in the ex- 
ort branch, but meantime business continues slow 
both in the home and shipping departments, and the 
few furnaces in blast are producing more iron than the 
market can absorb. At Middlesbrough it is stated 
that an announcement is probable within the next few 
days as to the railway companies’ proposed cuts in the 
freight rates on coal and coke. Pending an official 
decision on this all-important question, the Cleveland 
iron market remains in its usual comatose condition, 
business being held up by buyers’ anticipations of 
further price reductions now regarded in trade circles 
as inevitable in the near future. In this connection it 
is noteworthy that Derbyshire No. 3 foundry is down 
to 110s.. which is the same as for No. 3 
Cleveland G.M.B. The Cleveland price is, how- 
ever. firmly maintained, but perhaps this is 
owing to the limited production. Other quota- 
tions are: No. 1, 115s.; No. 4 foundry, 105s. ; 
No. 4 forge, 100s.; and mottled and white. 97s. 6d. 
Notwithstanding the idleness of markets, it is satisfac- 
tory to note a steady expansion from month to month 
m pig-iron output, the figures for the North-East Coast 
during the past three months being:—August. 51,300 
tons; September, 70,200 tons; October, 82.800 tons. 
There seems to be no real expansion in the demand for 
hematite, but a few small parcels have been sold to 
Italy. Prices, however, are very weak, and 115s. for 
mixed numbers and 117s. 6d. for No. 1 are now top 
prices for East Coast hematite, makers being willing 
to make concessions if a good order is offered. In 
West Cumberland there is no change in the position, 
with prices firmly held at £5 18s. 6d. per ton for 
Bessemer mixed numbers. 


Finished Iron. 


Operations in this section of the iron trade continue 
on a very modified scale, business, as far as buving is 
concerned, being chiefly confined to hand-to-mouth pro- 
portions, quite insufficient in quantity to keep works 
fully employed, while some of the mills are unfortu- 
nately compelled to close down, with little prospect of 
re-opening this side of the New Year. In the un- 
marked bar department some price cutting is reported, 
the Association price of £14 10s. having for some trme 
been practically disregarded bv firms anxious to secure 
orders for their workpeople.. It is now reported that 
one mill is quoting as low as £13 10s., while others 
are said to be willing to accept £14 as a basis for 
specifications. In the marked bar section, however, 
conditions are slightly more favourable, but here again 
fresh business ‘s exceedingly slow in materialising, the 
officia] quotation of £17 10s. being meanwhile well 
maintained. Considerable disappointment is expressed 
by makers of marked bars at the abrupt suspension of 
the Admiralty contracts, which will, it is feared, mean 
a substantial loss of much-needed work at the mills 
m the New Year. It is. however, reassuring to learn 
that in at least one branch of the finished iron trade 
conditions are imroving, the ironfounding industry in 
the Falkirk district at the moment experiencing a 
period of exceptional briskness in consequence of an 
almost unprecedented demand which has arisen all over 
the country during the recent spell of cold weather for 
anthracite and gas fires. Firms engaged in the manu- 
facture of this class of goods are working at high pres- 
sure, and :n several cases night-shift work has had to 
he undertaken. In some districts bar iron is down 30s. 


per ton. 
Steel. 


The more buoyant feeling recently expressed in steel 
trade circles on the outlook has received a severe check 
by the decision of the Government last week to sus- 
pend operations on the four capital ships, in which all 
the principal centres of the industry were largely inter- 
ested. Should orders for cancellation of the contracts 
ensue, as expected, such action would necessarily dis- 
appoint expectations of the work thus abandoned bridg- 
ing the period between the present inactivity and 
an early revival of general trade, and would 


undoubtedly inflict considerable hardship on both 


employers and employees in the steel and its associated 
industries. On the other hand, there is a slight 
revival of buying from the East and the Colonies, and 
though the orders resulting at present are inconsider- 
able in volume, it is understood that others now in 
course of negotiation are of much greater magnitude. 
At home the recent successful motor show has inspired 
hopes of an early revival of activity in that industry, 
which will mean, of course, an increased demand for 
alloy and case-hardening steels, much to the advantage 
of Sheffield makers of this class of material. There is 
a fair volume of railway work about, and some of the 
foreign railways have recently placed some welcome 


orders. 
Tinplates. 


Business ir the tinplate market continues on pro- 
gressive lines, and though a substantial revival is not 
immediately articipated, the future outlook may 
certainly be regarded as more satisfactory than might 
have been expected. The turnover in tinplates is 
fairly good, and from 65 to 79 per cent. of the mills 
are running, most of the works contributing to the 
steady at 22s. 6d. f.0.b. basis for prompt plates, and 
output in some quantity or other. 


Metals. 


Copper.—Good advices continue to come from 
America where large sales are taking place, the quan- 
tities disposed of during October bemg on a larger 
scale than for some considerable time. Domestic re- 
quirements have absorbed a fair quantity, while export 
orders are well maintained. |Home consumption is 
showing a slight improvement, but there is still plenty 
of scrap material available. Some 8-9,000 tons of 
copper, rough and refined, forming the balance of 
stocks held by the Government, were sold by tender 
on 7th inst., and it is understood that most of this 
copper is destined for the United States. Henry 
Bath & Son, Limited, in their fortnightly metal 
report, write that according to the Metal Exchange 
returns, the stocks of copper in warehouse on October 
31 were: 9,158 tons refined, 12,518 tons rough, and 
183 tons unclassified. together 21,859 tons, against a 
total of 19,485 tons on September HO. 

Tin.—At the commencement of the fortnight the 
tendency was rather uncertain, and on the 2nd inst. 

rices declined to £155 cash and £157 three months. 

uring the next few days a much _ better tone 
developed, and under good buying values advanced 
sharply until £159 cash and £161 10s. three months 
were touched by the 8th inst. Since then there has 
been a slight set-back, but the tone remains firm. 
Supplies are still plentiful, but there is an improving 
demand for the home trade, while America is also 
showing signs of bnying. A fair demand is main- 
tained from the Continent. Moderate sales are taking 
place in the East. 'The Metal Exchange statistics for 
tin are not yet available. 

Lead.—-Prices in this market have maintained a 
steady advance under moderate trading, near positions 
especially being in demand. Arrivals continue on a 
small scale, but are heing eked out by small shipments 
from America. Nevertheless, the supplies of lead are 
hardly sufficient to meet current requirements, and the 
present meagre stoc!:ss may vet show a further reduc- 
tion. Business with home consumers is quiet, but the 
Continent is still taking lead from this country. The 
Metal Exchange statistics show stocks on October 31 
as 5,161 tons, against 9,883 tons on September 30, a 
decrease for the month of 4,722 tons 

Spelter.—This market has been steady all through, 
and latterly prices have shown a hardening tendency. 
Consumption in this country is improving, the galva- 
nising trade in particular being more brisk. Very 
little spe'ter is being offered from the Continent, and 
supplies in the near future promise to be scarce. The 
United States production is not increasing, and large 
reductions in stock are reported over there. The 
Metal Exchange retnrns show a decrease in stocks of 
981 tons, the figures being 15,424 tons on October 31, 
against 16 405 tons on September 30 

Closing Prices. — Copper. — Cash: Wednesday, 
£66 12s. 6d.; Thursday, £66: Fridav, £66 10s. ; 
Monday, £66 7s. 6d.- Tuesday, £66 12s. 6d. 

Three Vonths : Wednesday, £67 12s 6d. : Thursday, 
£67; Friday, £67 7s. 6d.; Monday, £67 7s. 6d ; 
Tuesday, £67 12s. 6d. 

Tin.—Cash: Wednesday, £157 15s.; Thursday, 
£159 5s.: Friday. £158 i5s.; Monday, £160 12s. 6d. ; 
Tuesday, £161 10s. 

Three Months: Wednesday, £159 15s.: Thursday, 
£161 5s.; Friday, £160 15s.; Monday, £162 10s. ; 
Tuesday, £163 5s. 

Spelter —Ordinary : Wednesday, £26 5s.; Thursday, 
£26 5s. ; Friday, £2F 17s. 6d.; Monday, £25 17s. 6d. ; 
Tuesday, £26. 

Lead.—Engqlish : Wednesday, £25 5s ; Thursday, 
£25 5s.; Friday, £25 5s. ; Monday, £25 10s. ; Tuesday, 
£25 15s. 
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Company News. 


Ramsay & Lake, Limited.—Capital £15,000 in £1 
.__ Engineers. Registered office: 54, High Street, 
Stoke Newington. 

British Mannesmann Tube Company, Limited.—In- 
terim ordinary dividend, 4 per cent. (free of tax); no 
final dividend anticipated. 

Screws, Nuts, and Steel Products, Limited.—Capital 
£10,000 in £1 shares. Registered office: orn 
Hill Works, Wolverhampton. 

Wintersgill & Worth, Limited.—Capital £500 in £1 
shares. Mechanical and general engineers, etc. Direc- 
tors: W. Wintersgill and W. M. Worth. 

_Dorman, Long & Company, Limited.—Final ordinary 
dividend, 2} per cent., free of tax, making 5 cent. , 
pro rata on amounts paid up on respective issues for 


year. 

Talbot & Lobley, Limited.—Capital £3,000 in £1 
shares. Engineers. Directors: H. J. Talbot and 
H. D. Lobley. Registered office: 57, Victoria Street, 
Westminster 


_ Pearn, Greig & Armstrong, Limited.—Capital £6,000 
in £1 shares (5,000 8 per cent. cumulative preference). 

eers. Registered office: 12, Hewitt Street, Knott 
Mi , Manchester. 

George M. Callender & Company, Limited.—Brought 
forward, £1,023; available balance, ,005; ordinary 
dividend, 15 per cent. for year; reserve, £1,000; car- 
ried forward, £676. 

Beecroft & Partners, Limited.—Capital £1,000 in 
£1 shares, to carry on the business manufacturers, 
etc., of metals, etc. Registered office: Norfolk House, 
36, Cannon Street, Birmingham. 

Agricultural & General Engineers, Limited.—Net in- 
come, including £21,470 brought in, £90,201; avail- 
able, £28,751; dividends on 8 per cent. preference and 
on 6 per cent. preference shares paid. 


Warnes, Limited. — Capital 000 in £1 shares. 
Mechanical, electrical, and general engineers, etc. 
Directors: 8. W. B. Warne and A. Warne. "istered 


office: 46, Churchfield Road, Acton, W.3. 


Patent Specifications Accepted. 


On sale, December 1, 1921. 


145,593. Nationa MALieaBLeE CastTINGs 
Shock-absorbing mechanism. (November 30, 1915.) 
146,230. MASCHINENFABRIK EssLINGEN. Manufacture 


of iron alloys. (November 19, 1917.) 

146,407. Bercer, H. Manufacture of an improved 
nickel catalyst. (November 10, 1916.) 

151,974. Terrrisse, H., and Levy, M. 

castings. (September 27, 1919.) 

155,821. Pavan, D. Method and apparatus for cast- 
ing metal cups. (December 19, 1919.) 

170,995. BarsyJ. H. L. De. Method of melting and 
casting metals. August 30, 1920. 

71,003. avey, J. A., and Erecrro Merats, Liirep. 
Operating the electrodes of electric furnaces. Sep- 
tember 9, 1920. 


Acid-proof 


Coup a 
mod 


ELLISON ELECTRIC CONTR 


CASTINGS 
MADE RUSTLESS 


Write for ‘Particulars. 


The Rustless Iron Co., Ltd., 
Trico Works, 
KEIGHLEY. 


Gazette. 


ENGINEERING Depots, Lumrrep, are being wound wu 
voluntarily with Mr. C. H. Wells, 21, Fargate, Shef- 
field, as liquidator. 

Mesers. T. G. Slater and G. Slater, electrical engi- 
neers, 25, Dickinson Street, Manchester, have dis- 
solved partnership. 

Messrs B. GrirFitHs and F. Allport, Castwell 
Foundry, Short Heath, near Willenhall, trading under 
the style of Griffiths & Allport, have dissolved 
partnership. 

Messrs. H. Broappent and W. Smith, sheet metal 
workers, Beever-street, Oldham, trading under the 
style of the Premier Sheet Metal Company, have 
dissolved partnership. 

IN THE REPORT issued by the Board of Trade of the 
bankruptcies in the United Kingdom during 1920, 
it is shown that in the wand trades, fourteen 
engineers and founders failed, with liabilities of 
£97,380; thirteen iron and hardware dealers, with 
liabilities of £30,288; and twenty-three miscellaneous 
metal ware dealers, with liabilities of £25,911. During 
the same period two shipbuilders and owners failed, 
with liabilities of £42,855. 

THE NAMES OF THE undermentioned companies are 
to be struck off the Register of Joint Stock Companies, 
and the companies will be dissolved in three months’ 


time:—Aero Engine Reconstruction Company, 
Limited; Anglo-Colonial Engineering Company, 
Limited; Crisp Engineering Company, Limited; 


Cumberland Coal and Boring Syndicate, Limited ; 
Electric Generating Stations, Limited; Electromotor 
Equipment Company, Limited; General Engineering 
Accessories, Limited; North-East Coast Engineering 
Works (Hull), Limited; and the Radcliffe Engineering 
Works, Limited. 


Personal. 


Tne vate Mr. J. E. P. Scort, of Tib Lane, 
Manchester machinery exporter, left £61,261. 

Tue vate Capt. J. Kent, assistant managing direc- 
tor of Allen Everitt & Sons, Limited, left £5,166. 

Tue tate Mr. G. H. Jones, J.P., of Blackpool, 
Lancs., machinery and metal merchant, left £14,654. 

Tre tate Mr. Henry Morgan, J.P., a director ot 
the Glenboig Union Fireclay Company, Limited, left 
£156,029. 

THE Mr. T. Diamonpd, who recently retired 
from the firm of Thomas Diamond & Company, ship 
repairers, East Bute Dock, Cardiff, left £12,402. 

Mr. J. W. Witson, of Easthill, Sheffield, a director 
of the Sheffield Smelting Company, Limited, who died 
on September 10, left estate sworn at £59,603 gross. 

Sm Tuos. Roprnson has resigned his position as 
deputy-chairman of the Agricultural and General 
Engineers, Limited, and has been succeeded by Mr. 
G. D. Perks. 

Mr. R. A. Bartram, head of the firm of Messrs. 
Bartram & Sons, South Docks, has had the freedom 
of the Borough of Sunderland conferred upon him, in 
recognition of his services to the town. 

THE LATE Str Hereert Basincron Rowe Lu, chair- 
man and managing director of R. and W. Hawthorn, 
Leslie & Company, Limited, and a former president 
of the Shipbuilding Employers’ Federation, left estate 
of ihe value of £97,734 gross and £89,072 net. 


Deaths. 


Mr. W. Surerine, of the Wilder Street Iron Works, 
Bristol, died on November 10, aged 93 years. 

Mr. W O. Price. of Newport, has died suddenly 
at his residence, 4, Clytha Square, Newport. The 
deceased had been secretary to the Uskside Engineer- 
ing Company for 35 years. 

Mr. Epwarp Winpsor Ricnarps, J.P., of Plas 
Llecha, Caerleon, Monmouthshire, died on Novem- 
ber 12 at the age of niaety. Mr. Richards was one of 
the best known of the Welsh ironmasters, and was a 
past-president of the Iron and Steel Institute and the 
Institution of Mechanical Engineers. The deceased 
gentleman had lived in retirement for some years, but 
few men had contributed more to the advancement 
of modern methods of steel manufacture than Mr. 
Richards. He was at one time engineer at the 
Rhymney Ironworks, and for sixteen years was 
engineer and general manager at Ebbw Vale, leaving 
in 1876 to become general manager for Bolckow. 
Vaughan and Company, Middlesbrough-on-Tees, where 
he officiated for thirteen years, afterwards becoming 
chairman and director of the company. At one time 
general manager of the Low Moor Company, Mr. 
Richards had aleo been a director of the Harvey 
Steel Company, Limited, Guest, Keen & Nettle- 


folds, Limited, and of the Glengarnock Iron and Steel 
Company, Limited. 


Kyte 
to 
XUM 


